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The Wenstrom Motor. 
There is no doubt that the tremendous 
rush of business that has been thrown upon 


the electric motor companies has made it | 
impossible for them to attempt to do more | 


than fill their orders for standard machin- 


ery, and it has been largely from outside | 
sources that novel and improved methods | 
have been devised and placed before the | 
Chadbourne, Hazelton & | 
Company, of Philadelphia, general agents for | 
the Wenstrom Company, are before the pub- | 


public. Messrs. 


lic with new and improved machinery that 
demands the attention of the 
street railway companies. We 
illustrate three views of their 
25 horse-power Wenstrom 
motor. A glance will show 
that it is in some respects a 


| proved a source of much trouble and ex- 
pense. 

In gearing this motor to the car axle, the 
wooden tooth split gear is used, which runs 
without noise and issaid to be very durable. 
; This split gear on the axle is known as the 
hydraulic gear, and is designed to allow the 
rim to move freely on the axle. 

By the use of this hydraulic gear, the 
armature can run at full speed at all times, 
irrespective of the speed of the car, and can- 
not be tied up or overloaded. The rim which 
holds the wooden teeth runs loosely and 








forced by the key up through the opening 
through the open by-pass valve and into the 
other side of the eccentric, and no resistance 
being offered, the blank and axle do not re- 
volve. 


If, however, the by-pass be partially 


closed and the rim revolved, the resistance 
of the oil is so great that the blank and axle 
are caused to revolve ; thus, by opening and 
closing this valve, the entire speed of the car 
can be varied without relation to the speed 
of the armature, which may be kept running 
at full speed ail day. 











radical departure from the 








THE NEW YORK STATE STREET 


RAILWAY ASSOCIATION. 





ANNUAL CONVENTION HELD AT ROCHESTER, 
—ELECTRIC RAILWAYS DISCUSSED 
AT LENGTH, 


The eighth annual meeting of the Street 
Railway Association, of the State of New 
York, was held at the Powers Hotel, 
Rochester, N. Y., Tuesday, September 16th, 
1890. 

President, John N. Partridge, of Brook- 
lyn, presided, and Secretary 
Wm. J. Richardson was in 
his place. 

The delegates present were 
as follows: Jobn W. McNa- 
mara, president Albany Rail- 




















types with which all are fa- 


way, Albany; Samuel Cow- 





dry, president Watervliet T. 





The motor is a mul- 
machine, the field 


miliar. 
tipolar 
pieces being cast in one solid 
piece of mitis metal, which 
gives practically as good re- 
sults as wrought iron. The 
field coils are wound on bob- 
bins, and slide over the main 
field coils before the armature 
is put in place. The arma- 
ture is of the Wenstrom type, 
and, as will be seen from the 
cut, has some very distinctive 
features. The wires are laced 
through perforations in the 
periphery, leaving the edges of 
the laminated disks uncovered 
and presenting an unbroken 
metallic surface, which can 
be run within ,/5 of an inch 
of the pole pieces without 
danger or injury. The wire 
terminals are connected to 
the commutator bars by a 
novel method, doing away 
with all solder. The com. 
mutator bars are of tem- 
pered acknowl- 
edged to be the best metal 
in the market for this 
purpose. The boxes in the 
brackets are of special de- 
through the 
center, and can be adjusted 
to the ;45 part of an inch 
by taper keys, which pass 
through the brackets above 
and beneath the boxes. 
The brush holders are de- 
signed to permit of the 
greatest ease in adjusting 
the carbons, and the rock- 
er is outside the bracket 
so that it can be entirely removed 
without taking off a bracket. The axle 
boxes, as will be seen from the cut, are 
easily removed, and the entire motor can 
be swung down and off the car body with 
great ease. 

Perhaps the greatest advantage the motor 
has is the extremely slow speed of the arma- 
ture, which makes only 400 revolutions per 
minute. This slow speed obviates the neces- 
sity of any countershaft. This does away 
with the expense and annoyance of both the 
jntermediate gear and pinion, which have 


copper, 


sign, spiit 


arms, 











Fig. 1.—Wenstrom Motor APPIiiED TO STREET CAR TRUCK. 


Fic. 2.—DETAIL OF 


freely upon the axle. Within the rim,and fast 
to the axle is a metal disk about three inches 
deep by five inches face, across which slides 
a brass key. The center of the rim is hol- 
low and is cast eccentric. In this the blank 
revolves, the sliding key following the in- 
terior of the eccentric box. An opening or 
port is cast in the rim, connecting one side 
of the eccentric with the other, through a 
by-pass valve. When the blank and key are 
in place, oil is poured in, the end piece 
firmly screwed on, and the gear is ready to 
operate. As the rim is revolved, the oil is 











WeEnNstromM Motor. 


The value of this invention may be readily 


seen, for with this on, a car can be geared | 
to run from 20 to 50 miles an hour on the | 
level, and yet the same car can be driven up | 
‘say, four | 
miles an hour, with the armature running | 


a ten per cent. grade, at only, 


and Railroad Company, Al- 


bany; Wm. _ Richardson, 
president, and Wm. J. Rich- 
ardson, secretary, Atlantic 


Avenue Railroad Company, 
Brooklyn; Daniel F. Lewis, 
presideut, and E. W. Bliss, 
director, Brooklyn City Rail- 


road Company, Brooklyn ; 
John N. Partridge, _ presi- 


dent Brooklyn City and New- 
town Railroad Company, 
Brooklyn; Henry M. Wat- 
son, president Buffalo Street 
Railway Company, Buffalo ; 
Porter Norton, director East 
Side Railway Company, Buf- 
falo: C. Densmore Wyman, 
vice-president Central Park, 
N. & E. River Railroad 
Company, New York city; 
George Green, president, and 
Charles P. Emmons, secre- 
tary, Forty-second Street and 
Grand Street Ferry Rail- 
road Company, New York 
city; Daniel B. Has- 
brouck, secretary Hous- 
ton, West Street and Pa- 
vonia Ferry Railroad 
Company, New York city; 
W. R. Lambertson, presi- 
dent, and Sherman T. Pell, 
director, Pelbam Park 
Railroad Company, Pel- 
ham, N. Y.; Arthur G. 
Yates, president, John N. 
Beckley, secretary, Arthur 
Luetchford, treasurer, and 
Norman McD. Crawford, 
asst. manager, Rochester 
Railway Company, Roch- 
ester; Charles Clemin- 
shaw, president, and Charles H. Smith, 
superintendent, Troy and Lansingburgh 
Railroad Company, Troy. 

There were also present, J. H. McGraw, 
C. B. Fairchild and E. H. Chapin, Street 
Railway Journal ; E. V. Cavell, Street Rail 


at full speed. The great value of this | way Gazelte ; representatives of the ELEc 


device in starting beavy loaded cars is also 
apparent. This form bas been varied for 
some uses, the general principle being, 
however, the same. Chadbourne, Hazelton 
& Company believe it will do away with 
overloaded and burned out armatures. Ii is 
used only on the Wenstrom System. 


TRICAL REVIEW and other electrical pub 
lications of New York; E. E. Higgins 


| and F. R. Chinnock, Edison General Elec 


tric Company ; Norman McCarty, Thom 


f= Houston Company ; ; and Frank A. 


| Rogers, Short Electric Railway Ccmpeny 
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The treasurer’s report was read and 
showed : 


Receipts during the year.. ....$1,104 06 


Expenses during the year........ 781 48 
Balance.......... $322 63 


The president of the Association then de- 
livered his address, from which the follow- 
ing extract is taken : 

Marked progress has been made since our 
last meeting in the substitution of mechanical 
and electrical devices for the propulsion of 
street carsin the place of horses. In New 
York city, the Third Avenue Company is 
about to extend its cable system down town 
through the busiest thoroughfares, to the 
City Hall, this extension having been made 
possible by a recent decision of the Court of 
Appeals. 

In many of our cities and towns where 
the electric car was unknown a year ago, 
it is to-day a familiar sight. Its coming has 
been opposed by a few alarmists, who pre- 
dicted that it would bring with it death and 
destruction. Similar predictions were 
made of the locomotive, and even of the 
horse cars, in their early days. But public 
convenience was served by both, and their 
use has been marvelously extended. Wher- 
ever the electric car has been introduced, it 
seems to have met with general favor. 

Its noiselessness, its cleanliness, and its 
capacity forattaining a high speed whenever 
a high speed is safe, commend it to the rid- 
ing public as a welcome substitute for the 
horse car, with the clatter of the hoofs and 
the slow jogs of the horses and their offen- 
sive droppings. 

Some of the brightest minds in this and 
other countries are actively working to de- 
velop improvements in the various sys- 
tems known as the ‘‘ conduit,” the ‘‘ stor- 
age battery” and the ‘‘ overhead wire.” 
Who will dare to say what they will accom- 
plish, in view of the great progress made 
during the last decade in the telephone and 
in electric lighting? 

What we, as street railroad men want, is 
a system which is simple and economical in 
its construction, in its adaptation to our ex- | 
isting equipment and in its operation. 

The introduction of the electric car, with | 
its greater weight, creates a demand for a 
heavier rail and_a more substantially con- 
structed road. Inventors are looking after 
our needs in this direction, and new patterns 
of rails and new methods of laying them 
are constantly brought to our notice. 

The following extract is from the Report | 
of the Executive Committee : 
ELECTRICITY. 

‘*As the subject of the propulsion of 
street cars by electricity has become so | 
prominent a question in the consideration 
of municipal authorities, as well as on the 
part of street railway managers, your com- 





that the facts elicited will materially aid 
companies that for some time past have had 
the subject under consideration in bringing 
about the desired change.” 

John W. McNamara, president of the 
Albany Street Railway, read the paper of 
the day on ‘ An Electric Street Railway 
Motor.” The paper is given complete, as 
follows : 

Soon after the road-bed of the Albany 


resident of two adjacent counties. Those 
of the managers who saw what the Daft 
electric motor did, felt that the day of 
emancipation for the State street car horses 
was rapidly drawing nigh. The experi- 
mental roads, which are familiar to us all, 
were earnestly examined, and the time when 
the obstacles to smooth operation would-be 
overcome hopefully expected. 

The time came much sooner than the 
most sanguine of us dreamed of. Balti- 
| more, Scranton, Meriden, Richmond, Hart- 








also to learn by experience, for it seems to 
be impossible to learn it in any other way, 
whether operating cars by electricity is 
more economical than by borses. 

At the time of the introduction of the 
electric motor, the ordinary street car drawn 
by horses was the most convenient vehicle 
in public use. It was easy to enter One and 
easy to alight from one. The various mak- 
ers bad vied with each other, until one was 
able to step as easily from thestreet intoa car 
as he could ascend two steps of his own stairs. 














Fic, 3.—PARTLY SECTIONAL VIEW OF WENSTROM RAILWAY Moror. 


| Railway was completed and during the | ford and Boston, followed in rapid succes- 


Summer of 1864, when the directors and | sion, Scranton and Meriden demonstrating 


eight per cent. on State street, their attention 


| was very naturally turned to the solution of 
| the problem of transmitting the power of | equipment, before 


steam to the car. 

Device after device was tried, but all 
proved failures, but still the directors never 
lost hope that at some time the problem 
would be solved. The successful use of 
the cable in San Francisco stimulated the 


| projectors of that road often saw four horses | that it was possible to operate electric 
| vainly endeavoring to draw the passengers | motors in Winter. 
| contained in a 12-foot car up a grade of | joined the electric band, and our sister com- 


Our sister city, Troy, 


| pany, The Watervliet Turnpike and Rail- 
| road Company, a!so contracted for electric 
the Albany Railway 
| could determine which of five systems 
| was the best and make a contract. It was 

finally made with the Thomson-Houston 
| Electric Company on the 30th day of No- 
| vember, 1889, and cars began running on 
' the State street line April 28th, 1890, and 





Fig. 4.—SECTIONAL VIEW OF WENSTROM STATIONARY MorTor. 


mittee deemed it advisable to give unusual 
prominence at this meeting to the subject 
of electricity as a motive power. To this 
end, a report on the subject of ‘ An Electric 
Street Railway Motor,’ prepared by the 
president of a company that is using a sys- 
tem of electric power, will be followed by 
the presentation of facts concerning elec- 
trical propulsion by the representatives of 
the several overhead systems, all of whom 
have been invited to attend the meeting for 





this purpose. It is confidently believed 


stockholders to an effort to secure capital 
enough to construct a cable road; but the 
large amount of capital necessary to lay a 
cable road, and the want of faith in its 
working in this climate during the Winter 
months, proved formidable obstacles. 

More than 20 years had passed since the 
road was opened, and horses were still 
being used to draw the cars, when the at- 
tention of the managers of the road was 
called to certain experiments made by Mr. 


Leo Daft, who had for many years been a as it has during the Summer. 


| on May ist all the horses on that line were 
| withdrawn. 

| __ None of our drivers had any training un- 
| tilthe evening of April 27th, 1890, vet we 
were able to begin running schedule trips 
with three cars the next day. Over four 
months’ experience has taught us that the 
electric motor is efficient and reliable. We 
have yet to learn, by experience, that it will 
ascend State street, an eight per cent. grade, 
at the rate of five miles per hour in Winter, 
We have 








The early builders of electric cars endeav- 
ored to retain this feature of the street car, 
and placed the motor proper on the car, 
communicating motion to the axles by 
means of sprocket chains and wheels ; but 
the mechanical difficulties and the noise 
made by the chains and wheels led to their 
abandonment, and the motor or motors were 
then placed on the axles and under the car, 
where we find them to-day. 

At first the easy-of-access feature was re- 
tained, but as the necessity for larger motors 
and more room for them became apparent, 
the car body was gradually raised until it is 
too high for children and elderly people to 
enter readily, and a great deal of time is 
consequently used in receiving and discharg- 
ing passengers. 

The car body has been raised at the ex- 
pense of comfort without, it seems to me, 
improving the condition of the motor. It 
is still under the car, near mud, dust, snow 
and slush, and is as difficult to get at as it 
ever was, 

With these exceptions, the electric motor 
of to-day is well-nigh perfect, but these ex- 
ceptions, as time goes on, will become more 
serious. When the novelty of being regu- 
larly and rapidly carried to their homes and 
places of business ceases, then passengers 
will call. attention to the difficulty of enter- 
ing and leaving cars. 

The size of the motor, especially for use on 
grades, should not exceed the standard—16 
feet for box cars and about 25 feet for open 
cars. On level and suburban roads, where 
the headway is not less than 20 minutes, 
larger cars, with eight wheels, might prob- 
ably be economically used; but for populous 
cities where headway is less than five min- 
utes, the old standard car body is, in my 
opinion, the best. 

How the motor is to be arranged, with 
reference to the car body, so as to admit of 
easy access to it for examination and repair 
may, or rather must, be left to mechanical 
and electrical engineers. That we will con- 
tinue to drag them in the dust and mud very 
long I cannot believe. 

I think the opinion of all who are unpreju- 
diced is, that the overhead single trolley 
under contact systems are the most reliable 
and efficient. With good overhead con- 
struction the loss of power in transmission 
is but slight, and the conductors are al- 
ways where they can be seen and kept in 
place. 

The ideal motor is one which is independ- 
ent of every other motor or other engine, 
and contains everything necessary to make 
itgo. This motor exists and seems to work 
fairly well on grades of not morethan five per 
cent. ; but thatitis capable of doing the work 
now being done by motors of overhead sys- 
tems is still problematical. However, as we 
have already witnessed such wonders ip 
propelling cars by electricity, may we not 
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hope fora storage battery electric car which 
shall be equal to any now in use ? 

Weare justified, [ think, in recommending 
to all who think of changing from horse to 
electric motors, or to all who think of 
building new roads, the overhead single 
trolley system. All the manufacturers of 
motors and generators have their systems in 
use in cities which can be readily visited, 
and the merits of all can be compared. 

The question as to whether the electric 
motor is as economical as the horse car 
cannot yet be answered and need not be 
answered. Just as certainly as the horse 
car supplanted the omnibus, the electric 
motor will supplant the horse car. The 
horse car, however economical, must go, 
and the electric motor, no matter how 
expensive, must come. 

The report was ordered to be placed on 
file and spread upon the minutes. Mr. 
Frank A. Rogers, representing the Short 
Electric Railway, Company, of Cleveland, 
opened the discussion, as follows : 

Mr. Chairman and gentlemen ; I desire to 
say a few words in behalf of our system, 
and to call the attention of the gentlemen 
to some of the principal points of our 
motors, in the armatures especially. We 
use an armature that is large in diameter, 
and is run at a slow rate of speed. The car 
is running at the rate of 12 miles an hour, 
the armature revolves at about 1,000 revolu- 
tions per minute. Weuse very large pinions, 
64 inch pinion, which is made of the best 
machine steel ; the large gears are made of 
caststeel, and have wooden webs between the 
rim and the hub, which are put there for the 
purpose of deadening the noise, and also to 
serve as an insulation—insulating the motor 
itself from the ground; the ground con- 
nection being made directly from the motor 
to the car axle by flexible cable connectors. 
The axle part of the motor is insulated by 
heavy wooden beams, connecting the motor 
itself with the axle portion. We do that in 
order to deaden the noise and to get perfect 
insulation from the ground to the armature. 
The ‘‘series” system has been practically 
abandoned by our company; we are now 
using what is known as the parallel system, 
similar to that of the ‘'Thomson-Houston and 
Sprague; that is, in connection with the 
distribution of current and the style of 
overhead construction. The Short motor 
differs greatly in mechanical construction 
and electrically from any other. The field 
magnets, which are four in number, are 
‘* series” wound in one coil on each magnet, 
and the coils on the armature are entirely 
separate from each other. If one of the 
coils should happen to burn out, it does not 
touch any coil on the armature and is very 
easily repaired, on account of there being 
very little of it. 

We have a great deal of apparatus here in 
Rochester at present. It is mostly in boxes 
in store-houses. The company has been 
hindered somewhat in getting their construc- 
tion under way, their poles set up, and this 
has caused some delay in starting our cars 
in operation here. 

Mr. Lewis, of Brooklyn: What is the 
reason of your abandonment of the ‘‘series” 
system or principle ? 

Mr. Rogers: It was not a success witha 
large number of cars. 

Mr. Lewis: Why was it not a success ? 

Mr. Rogers: The trouble came in the 
generators. It is a success with two or 
three cars, but with from five to a hundred 
cars it is not so successful. We think the 
parallel system is better. 

Mr. Lewis: I understand the series system 
to be composed of a main conductor carry- 
ing the current of electricity, and being shut 
off in sections. That you say is not success- 
ful. How does it act generally ? 

Mr. Rogers: Not well with a large num- 
ber of cars. 

Mr. Lewis: You say it acts unfavorably 
on the generator. I understand that the 
abandoment of the system is because it acts 
unfavorably upon the generator. Is that 
due to any great complication through this 
series system ? 

Mr. Rogers: The trouble is that it is a 
hard matter to manufacture what we calla 
constant current generator. It is almost 
impossible to manufacture a generator that 
can be operated with little attention. The 





motors work fairly well on small roads. 
They are in successful operation at Hunting- 
ton, Va., and Columbus, Ohio; but you 
understand that for a large number of cars 
it is not so well adapted as the parallel 
system. 

Mr. Lewis: My idea was to bring before 
the meeting the reason for the abandonment 
of the series system and the preference of 
the parallel. The parallel system seems to 
have been generally adopted. The gen- 
erator, you say, throws a constant current 
from it into the conductor. You cut off the 
current by the series system, and put it on 
by some action. Does that make an uncer- 
tain return, so that it throws the generator 
out of gear? 

Mr. Rogers : It fluctuates, so that the gen- 
erator does not take care of the current. In 
the parallel system the electro-motive force 
is constant. In the series system the current 
is not constant, and in that way it is not 
adapted for a large number of cars. And, 
then, the construction, the overhead work, 
is more complicated ; a switch being used in 
it, and the cars could not be bunched, that 
is, a number of cars in the same section. 
Professor Short has been through that very 
carefully, and has spent a great deal of 
money in trying to work the system up and 
make it a success, and has also experimented 
largely in underground work before the new 
company was organized; but since the 
organization of the new company, the par- 
allel system has been adupted. 

Mr. Lewis: Mr. McNamara’s report sug- 
gested the single wire under contact system. 
Do you prefer that to the double return ? 

Mr. Rogers: Yes, sir; single overhead 
wire and rail return. 

Mr. Lewis: What is the reason ? 

Mr. Rogers: It is not so complicated, and 
in a large city where there is one line cross- 
ing a number of tracks, it lessens the number 
of wires overhead. At Cincionati we were 
obliged to putin the parallel double overhead 
wire, on account of the telephones there and 
the street railway managers being largely 
interested in the telephone companies. 

Mr. Richardson, of Brooklyn: Why ? 

Mr. Rogers: To overcome induction in 
telephones. At the time we did not care to 
put it in, but they desired it, and seemed to 
be entirely satisfied with it, and we took the 
contract to put it up. There is only one 
other company in Cincinnati, the Thomson- 
Houston, using the double overhead system. 
The Sprague, I believe, is using single over- 
head. 

Mr. Lewis: I understand the objection by 
the telephone companies to be that you do 
not get a full return of the waste current 
through the means you employ for that pur- 
pose. It goes through the earth, and is at- 
tracted by their systems and gives a buzzing 
sound to the telephones. 

Mr. Rogers: That is not in all cases; it 
depends on the distance their ground return 
is from the street car circuit. 

Mr. Cleminshaw, of Troy: Will you not 
give us an idea of your line construction as 
differing from the Sprague or Thomson- 
Houston ? 

Mr. Rogers: In the parallel system we 
use practically the same plan and principle 
as in the other systems that are parallel. 
What is meant by “parallel” is that the 
cars are in a circuit, so that the current 
equally divides through each car as the 
amount of current is required to drive it. 
In the ‘‘ series” system the same amount of 
current all passes through each car. It does 
not equally divide. Forinstance, a quantity, 
say, what we call 40 amperes, all goes 
through each car, where in the parallel 
system it divides equally through each car. 
If you have a generator that is producing 
160 amperes, and you have five cars on the 
track, each one of the cars takes its propor- 
tion of current, and it may not be all of the 
output of the generator. It depends, of 
course, on the road, grades and load being 
carried. 

Mr. Cleminshaw: Give us some idea of 
your line construction as you propose to 
put it up here in Rochester. 

Mr. Rogers: As I said before, it is parallel, 
and we use feeders in our construction 





work. We do not use or employ solder 
where there is a strain on the line. The 
connections are all mechanical. We havea 
patent device for making connections of the 
trolley wire splices without using solder. 

Mr. Cleminshaw: I understood you last 
evening to say that you insulated your trol- 
ley wire at points on the line. The Thom- 
son-Houston has no such system as that. 
Will you please explain that feature of 
your.system which is different from other 
systems? 

Mr. Rogers: The idea is that we can 
‘*feed in” from one feed wire running tie 
length of the line, divided in sections, each 
section being insulated from the other; that 
is, the trolley wire. Of course, that depends 
on the length of the road and number of 
cars to be operated. This wiring has all to 
be figured for carrying capacity and equal 
distribution over the liae, and what one 
road would require, another road would not 
in that respect. On some lines we do not 
use any feed wire at all. 

Mr. Lewis: I think you just said that you 
feed in from your feed wire into a sectional 
trolley wire. 

Mr. Rogers: Yes, sir; where we use only 
one feed wire, that is also parallel, so that 
while a car is going through a section it is 
merely using current in that section, and 
after the car has passed that section there is 
no current running through. The other 
plan is to use a number of feed wires run- 
ning along and feeding in, without the 
trolley wire or trunk line being in sections. 

Mr. Cleminshaw: I understand your 
trolley wire is really a trunk wire. 

Mr. Rogers: In that case it is. 

Mr. Richardson: I ask whether in your 
judgment, Mr. Rogers, what you have said in 
regard to five cars in operation on a road is 
just as applicable to a system of 50 cars 
running three minutes apart over a road 
from four to five miles ? 

Mr. Rogers: Yes, sir; you understand 
that all the variation in the wiring for dif- 
ferent places must be figured out for the 
several carrying capacities of the roads, and 
for equal distribution over the lines. There 
are hardly three cities out of five that 
have the same wiring and the same size, and 
feed in at the same places. 

Mr. Richardson: What is the minimum 
and maximum size of the wires used? 

Mr. Rogers: Any wire from 00 up to 5. 

Mr. McNamara, of Albany: If you can 
give the diameter in inches it would be 
better. 

Mr. Rogers: I should think the number 
00 was 3g inch, perhaps, No. 3 would be 
about 14 inch or in that neighborhood ; per- 
haps a little more, ,% inch. 

Mr. E. E. Higgins, of the Edison Com- 
pany, spoke as follows: The Sprague 
Company is now a part of the Edison 
General Electric Company. There is one 
point I want to mention first, and that is 
that three o’clock on the 4th day of Sep- 
tember, 1882, the old Pearl street station 
of the Edison Company started out. On 
January 2d, 1890, it burned out from an 
accidental spark. Between those two dates, 
that station turned out current 24 hours in 
each day without stoppage. I mention this, 
for several reasons. In the first place, it 
ought todo away with some of the objec- 
tions that have sometimes been raised to 
electrical systems on the part of the public 
on the ground that it is not reliable. The 
generation of electricity is reliable. When 
the first station of the kind ever built can 
run for nearly eight years as that station 
did, it is true that the stations that are now 
built can do even better work. The old 
Pearl street station settled this fact, that 
you can take coal, turn it into steam, turn 
it from steam into electricity, and transmit 
the electricity through an expensive under- 
ground system of conductors, and can turn 
it again from electricity into light at a price 
which will compete with gas made from 
coal. That is an example of the advantage 
of steam and electricity over steam even, 
which has made the electric railway what 
it is today. It cost to run a car by elec- 
tricity for the ‘‘provender,” coal and 

(Continued on page 60.) 














Delphos, Ohio.—The Delphos Electric 
Light and Power Company has increased its 
capital stock from $25,000 to $40,000. 


Stanberry, Mo.—Stanberry Light and 
Power Company; capital, $7,000; incor- 
porators, F. A. Weimer, J. 8, Lindley and 
D. F. Hill. 


Chicago, Ill.—Electric Construction and 
Repair Company ; capital, $50,000. Incor- 
porators, C. M. Barclay, W. A. Kreidler 
and 8. D. Pickett. 


Chicago, I1l.—Chicago and Jackson Park 
Electric Railway Company ; capital, $106,- 
000. Incorporators, Ira Holmes, David J. 
Zake, Chas. D. Cole. 


Hinton, W. Va.—A company composed 
of L. M. Dunn, R. Van Antwerp, R. R. 
Flanagan, A. J. Price and W.C. Burns, with 
$15,000 capital, will furnish electric light 
for Hinton. 

Chicago, Ill.—Chicago Electrical Supply 
Company, to sell electrical goods and patent 
the same; capital stock, $100,000; incor- 
porators, H. B. Hallock, C. B. Chapman 
and F. W. Parker. 

Laporte, Ind.—Laporte Electric Com- 
pany; capital stock, $25,000; directors, 
John H. Harding, Albert J. Stahl, Lloyd 
F. Weaver, James M. Hannum, Frank H. 
Morrison, Gustave Miller, C. H. Truesdell. 


Chicago, Ill.—Whiteside & Fuller Elec- 
tric Manufacturing Company; to manufac- 
ture electrical machinery and appliances; 
capital stock, $100,000; incorporators, W. H. 
Whiteside, W. H. Pettibone, W. D. Carlile. 

Chicago, Ill.—Chicago Electric Kaleide- 
scope Company, to deal in and manufacture 
electrical kaleidescopes; capital stock, 
$250.000 ; incorporators, Paul J. Mull- 
berger, William Kirschstein and E. B. 
Barlett. 


Portland, Me.—The New England Stor- 
age Battery Company has been organized, 
with a capital stock of $1,000,000. The offi- 
cers are: President, Geo. L. Wiley, North 
Andover, Mass.; treasurer, Thos. N. Covell, 
Medford, Mass. 


Marion, Ind.—Marion Gas, Electric Light, 
Power and Fuel Company ; capital, $400,000. 
Directors, George W. Steele, William B. 
Dodds, Otto B. Spencer, E. Chipman, 
Emory V. Donaldson, Owen Norris and 
William Underwood. 

Shippensburg, Pa.—Shippensburg Elec- 
tric Light, Heat and Power Company; 
capital $5,000; incorporators, Geo. W. 
Thrush, J. C. Rummell, Clarence J. Reddig, 
B. N. Herman, F. A. Angle, W. J. Angle, 
David T. Holland and James C. Fleming. 

Seattle, Wash.— The Seattle Gas and 
Electric Light Company; capital stock, 
$600,000; incorporators, Dexter Horton, 
A. A. Denny and John Collins. The ob- 
jects of the corporation are to establish and 
maintain gas and electric light plants in 
Seattle. 

New York City.—A certificate of the con- 
solidation of the Metropolitan Phonograph 
Company and the New York Phonograph 
Company, under the name of the New York 
Phonograph Company, was filed last week, 
at Albany, N. Y. The capital of the new 
company, which equals the aggregate 
amount of the two companies, is $2,500,000, 
The trustees of the consolidated company 
are, John P. Haines, of Tom’s River, N. J., 
and John D. Cheever, R. D. Haines, Noah 
Davis, William Fahenstock, W. Seward 
Webb and John L. Martin, of New York 
city. The assets of each company will be 
inventoried, and all the property of ‘the two 
companies, of whatever nature, will become 
the property of the new corporation, which 
paid a State tax of $3,125 for the privilege 
of organization. 
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The meeting ot the New York State Street 
Rai!way Association afforded a good op- 
portunity for the street railway men of this 
State to discuss the electric railway. That 
they fully embraced the opportunity is evi- 
denced in the account of the convention 
proceedings given in this issue. Now for 
the convention of the American Street Rail- 
way Association, at Buffalo, in October. 





Herbert Laws Webb, who will contribute 
an article on ‘‘ Life on Board a Cable Ship” 
to the October Scribner’s, is a son of F. C. 
Webb, C.E., who, in company with Cyrus 
W. Field, selected the landing place at 
Valentia for the first Atlantic cable. The 
article is founded on Mr. Webb’s experi- 
ences as a member of the technical staff of 
the Silvertown Telegraph Company’s steamer 
which laid the cable from Spain to the 
Canary Islands. 





Telephony has for a long time been some- 
what looked down upon by other branches 
of the electrical engineering profession, but 
of late years such rapid strides have been 
made in the perfection of telephonic appa- 
ratus, such a vast growth has taken place in 
the magnitude of the plant in our great 
cities, and such a high order of talent has 
assumed the active management of the work, 
that telephone engineering has become one 
of the foremost and most highly developed 
applications of electricity, and the electric 
light, or motor, or telegraph engineer can no 
longer afford to look down upon his tele- 
phonic contemporary, nor profess to believe 
that the telephonist has merely to deal with 
simple apparatus and weak currents, and 














has no claim to the title of engineer. 





THE ELECTRIC FAN. 

A certain buffet lunch room on Broadway 
is cooled by a number of fans driven by an 
electric motor. It is one of the chilliest 
places in town ona hot day when the fans 
are whirling all right. 

On a moderately warm day recently just 
at the noon hour, when thecrowd began to 
pour into the lunch room, for some un- 
known reason the current gave out, the 
electric lights faded away and the fans 
gradually came toa standstill. Waiters bus- 
tled around and lit about 20 gas jets. In 
half an hour that room was 20 degrees hot- 
ter than the street over a steam pipe in a 
subway. 

But the temperature in the room wasn’t 
a circumstance to that which surrounded 
the proprietor. He was boiling within and 
without. A man casually sauntered up to 
him and asked if the stopping of the electric 
fans and electric lights had any effect on 
his business? In justice to the proprietor, 
who is a friend of ours, we will not print 
his reply, which was made literally in the 
heat of the moment. 

Clerks and business men would push open 
the swinging doors, strike the heated atmos 
phere about five feet from the door, say 
‘* whew !” and dive out into the streetagain, 
some of them going to a rival establishment 
on the block above. This continued for 
about three-quarters of an hour, when the 
current resumed operations, the gas was 
turned out and in a short time the place was 
as cool as the Battery on a moonlight even- 
ing. 

Thus we see how important a factor in 
metropolitan life is the electric fan and its 
older sister, the electric light. 





BOOK NOTICES. 

‘«The Journal of Finance” is the title of 
a new daily paper which made its appear- 
ance last week. It will deal with Wall 
street news and stock developments, includ- 
ding electrical progress. 

** Journal of the Institution of Electrical 
Engineers,” containing the proceedings of 
an extraordinary general meeting held at 
Edinburgh, July 15, 16 and 17, has been 
received. The papers read at that meeting 
have already appeared in the ELECTRICAL 
REVIEW. 

‘* Providence ” is the title of an extremely 
handsome book of photogravuresillustrating 
the principal points of interest in the city 
of that pame. Copies were presented at the 
clam dinner recently given by the American 
Electrical Works, at the Vue de ]’Eau Club, 
Providence. 





We would politely call the attention of 
that august corporation, the Western Union 
Telegraph Company, to the statement re- 
cently made by Mr. W. H. Preece at the 
Edinburgh meeting of the Institution of 
Electrical Engineers to the effect that the 
Delany multiplex system of telegraphy, in 
vented in America and first shown in 
America, is now working on no less than 14 
important circuits in Great Britain, whereas, 
it is nowhere in use in the land of its birth. 
Mr. Preece said: ‘‘I am very proud to 
think that these 14 circuits are at work, be- 
cause I first saw the apparatus ai just such 
an exhibition as this, in Philadelphia, in 
1884, and although it did not attract much 
general attention, I thought it contained 
immense merit and great novelty, and 
solved the principle of multiple telegraphy. 
I induced Mr. Delany to bring it over to the 
Inventions Exhibition, in London, in the 
following year. It was tried in the post 
office and “found to work well. It really is 
now a practical instrument, though they 
have not used it yet in America.” These 
remarks will certainly be pleasant reading 
for Mr. Delany, but it is curious, to say the 
least of it, that the Western Union having 
such an obviously useful and money saving 
invention waiting at the very doors of the 
main office, so to speak, should refuse it 
admittance. 


The telephone company of Shelbyville, 
Ind., has advanced its rates of service, 
and the patrons are making great outcry. 
The Shelbyville Democrat now demands that 
the legislature re-enact the old law regulat- 
ing the price of telephone service. 





RECENT PROGRESS IN TELEPHONY. 


The Telephone Convention, held the other 
day at Detroit, although the papers read 
were neither long nor numerous, empha- 
sized in a very marked manner the progress 
that has been made of late years in the 
organization of telephone work on a sys- 
tematic basis, both as regards the foresight 
and care which are bestowed to day on plan- 
ning out and designing‘a central office, and 
the very complete arrangements drawn up 
for operating the almost inconceivably in- 
tricate plant of a large telephone company 
and maintaining it from day to day in the 
highest state of efficiency. 

No one who has read the extremely lucid 
and thoughtful paper on ‘‘ Corporate Organ- 
ization,” by Mr. E. J. Hall, Jr., and studied 
the accompanying diagram showing the 
lines of authority and communication by 
which the various officials of a large tele- 
phone company are connected, can doubt 
that the complicated business of such a 
company is carried on with a machine-like 
regularity, only attainable by careful and 
thorough study of the requirements of the 
business, combined with a discriminating 
appreciation of the teachings of experience. 

In the same way, Mr. Carty, as superin- 
tendent of equipment of the Metropolitan 
Telephone Company, presented and ex- 
plained a diagram showing the organization 
of his staff of inspectors, wire chiefs and 
fitters engaged in the maintenance of the 
entire plant of the company. The adop- 
tion of this system of organization to such 
an important branch of the everyday work 
of a telephone company marks a step in 
telephonic progress of vastly greater mag- 
nitude than is apparent on paper, and the 
working of the scheme requires to be seen 
from the inside to be appreciated at its true 
value. 

As further evidence of the thoroughly 
scientific and at the same time eminentiy 
practical manner in which the equipment 
and maintenance of central offices are dealt 
with, the papers read by Mr. Patterson and 
Mr. Pickernell, with the discussion that 
followed, may be taken as showing very 
clearly that no point which may affect the 
careful installation of switchboards, cables 
and connections, their accessibility when in 
place, and their efficient operation and 
maintenance when completed and in use, is 
omitted from the consideration of the con- 
scientious telephone engineer. 

Wellington ranks high in the list of the 
world’s famous generals, and Wellington 
himself often stated that he owed his suc- 
cess to his scrupulous attention to the most 
insignificant details affecting his men and 
materials and plans. In the same spirit, 
telephone engineers discuss the best methods 
of lighting aud heating the operating rooms, 
the manner in which the floor should be 
covered or left uncovered, the effects of 
neighboring chimneys and eveu the stuffs of 
which operators’ dresses should be made. 

Turning to more technical matters, Mr. 
Carty’s paper on ‘‘ Bridging Bells” shows 
that improvements are also being made in 
methods of operation. Mr. Carty, to meet 
requirements made on his company, designed 
a bell which is of far simpler construction 
than the bell previously used and yet capable 
of accomplishing what was far beyond the 
powers of the ordinary magneto. Mr.Carty’s 
system is the multiple arc method of con- 
necting, pure and simple, and by adopting 
it be hes been able to place about eight to 
ten times the number of stations on a single 
line that was possible a short time ago. 
This system is already in use on a number 
of private lines in New York, each line 
having stations in all parts of the city, and 
the results are of the most satisfactory 
nature. 

The telephone was bornin America and 
has been brought up in America. Most 
of the improvements in telephonic apparatus 
and circuits have been made in this country, 
and, we venture to think, that in no other 
country, however popular and firmly estab- 
lished the telephone may be, has the organi- 
zation, equiyment and maintenance of Jarge 
telephone plants been brought to the high 
pitch of perfection that we have dwelt upon 
above. 
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ASSOCIATION MEETING OF EDISON 
ILLUMINATING COMPANIES 
AT MINNEAPOLIS, MINN. 


Session opened by President John I. Beggs 
at 11.30, Tuesday, September 16th, who 
explained that session had been postponed 
by action of the executive committee sus- 
pending the clause of the by-laws providing 
for the holding of the annual meeting on the 
second Tuesday of August, on account of 
the holding of the Expusition during the 
present month. 

The members present at the opening ses- 
sion were as follows: 

EDISON GENERAL ELECTRIC COMPANY. 

Samuel Insull, second vice-president ; H. 
Ward Leonard, general manager Light and 
Power Department; John Muir, general 
manager Railway Department ; Francis R. 
Upton, general manager Lamp Manufac- 
turing Department ; F. E. Jackson, inspector 
Lamp Manufacturing Department; Wilson 
S. Howell, inspector Lamp Manufacturing 
Department; W. J. Jenks, legal depart- 
ment ; M. J. Sullivan, official stenographer ; 
L. Stieringer. 

ILLUMINATING COMPANIES. 


John I. Beggs, director Harrisburgh Elec- 
tric Light Co., Harrisburgh, Pa. 

Geo. H. Finn, secretary and treasurer 
Edison Co., St. Paul, Minn. 

C. H. Maxey, secretary Edison Light and 
Power Co., Minneapolis, Minn. 

Oscar Ericsson, superintendent The Cas- 
cade Milling Co., Sioux Fall, 8. D. 

Edwin R. Weeks, general manager Edison 
Electric Ligbt and Power Co., Kansas City, 
Mo. 

Frederic Nicholl, manager and secretary 
Tvuronto Incandescent Electric Light Co., 
Toronto, Canada. 

F. G. Kurz, superintendent Appleton 
Electric Light Co , Appleton, Wis. 

B. L. Smith, assistant secretary and 
superintendent Laramie Electric Gas Light 
and Fuel Co., Laramie, Wyoming. 

Wm. D. Kurz, superintendent Electric 
Light and Power Co., Lu Crosse, Wis. 

Wm. L. Church, superintendent The 
Chicago Edison Co., Chicago, II. 

John R. Markle, director Electric Light 
and Fuel Gas Co., Grand Rapids, Mich. 

M. A. Beal, secretary and treasurer Forest 
City Electric Light and Power Co. 

W. H. Van Sickel, manager Edison Sault 
Light and Power Co., Sault Ste. Marie. 

W. F. Wollin, superintendent Edison 
Electric Light Co., York, Pa. 

Leigh Carroll, president Edison Electric 
Illuminating Co., Birmingham, Ala. 

C. L. Edgar, general manager Edison 
Electric Iluminatiog Co., of Buston, Mass. 

J. A. Colby, secretary und manager Des 
Moines Edison Light Co. 

W. S. Barstow, assistant superintendent 
Edison Electric Illuminating Co., Brooklyn, 
a. @. 

R. J. Smith, construction operating super- 
intendent The Edison Electric Illuminating 
Co., New York. 

Chr. Wuestenfeld, manager Elgin City 
Railway Co., Elgin, I). 

A. L. Smith, president Appleton Edison 
Light Co., Appleton, Wis. 

C. P. Gilbert, secretary and manager 
Edison Illuminating Co., Detroit, Mich. 

Hoyt Post, director and attorney Edison 
Illuminating Co., Detroit, Mich. 

Choice of officers for the ensuing year 
resulted as follows: President, John IL. 


Beggs ; vice-president, C. L. Edgar ; secre- 
tary, W. J. Jenks: treasurer, Wilson S. 
Howell; executive committee, John 1. 


Beggs, ex-officio; A. L. Smith, Appleton, 
Wis.; Thos. P. Merritt, Reading, Pa. ; E. 
R. Weeks, Kansas City, Mo.; C. P. Gil- 
bert, Detroit, Mich.; Leigh Carroll, Birm- 
ingham, Ala. 

An interesting discussion arose upon the 
results of the burning of arc lamps on Edi- 
son circuits, during which it appeared that 
the trial of this method during the past few 
months has resulted very satisfactorily to 
the companies whose experience was quoted. 

At the afternoon session, Mr. Insull, sec- 
ond vice-president, made interesting and 
important explanations of the status of the 
patent suits now being pressed by the parent 





organization, and the recent consolidation 
of all the licensed manufactories with the 
gencral company. By this statement it ap- 
pears that the effort will be to furnish elec- 


tric light and powerapparatus of any variety- 


of the most approved character and at low 
prices in competition with any other of like 
excellence on the market. It is also the 
purpose of the company to furnish an 
Edison motor and thus, by the keeping of a 
stock of armatures and other supplies at 
each of the district centers, render it more 
easy for the companies to secure promptly 
anything of this kind than heretofore. 
Also that Mr. Edison, who was unavoidably 
detained at che laboratory, is and willin the 
future be actively engaged in perfecting the 
present and developing new apparatus in 
the field of electric light and power. 

A discussion of the effects of crosses 
from high pressure circuits with Edison 
three-wire conductors developed a great in- 
terest, and a report from Wilson S. Howell, 
who has for some months been gathering 
statistics, showed that in no case thus far 
noted, has a cross with a high pressure di- 
rect or alternating circuit proved damaging 
to the Edison wires or apparatus. A com- 
mittee was appointed to further investigate 
this subject with a speci.] reference to the 
possible future interference of electric power 
systems, such as railways. The committee 
was appointed by the president, as follows : 
C. P. Gilbert, Detroit; Wilson 8S. Howell, 
New Brunswick, N. J; C. L. Edgar, Bos- 
ton; H. Ward Leonard and J. H. Vail, New 
York. 

The recent improvements in the Edison 
electric meter and thedevelopment of a new 
mechanical (registering) meter formed the 
subject of two papers from A. E. Kennelly, 
of the Edison laboratory, and R. 8. White, 
of the Edison Electric Illuminating Com- 
pany, of Brooklyn, N. Y. In these it 
appears that the perfected Edison chemical 
meter has been,shown by a year’s experience, 
cheapened and rendered about three times 
as accurate as formerly by the improvements 
noted at the meeting of a year ago, and that 
Mr. Edison has constructed a meter in 
accordance with some of his earliest ideas on 
this subject, which is expected to prove 
cheap and reliable for small currents, 
probably up to 20 or 25 lamps. 

A report by the secretary on the ‘‘Ground- 
ingof Neutral Wire in Three- Wire Systems” 
was read and assigned for discussion on 
Wednesday. 

Special assignment of the questions of 
central station insurance and the proposed 
National code of insurance rules for electric 
light and power work was also made to 
Wednesday, at 10 A. M. 

A paper on ‘‘Comparative Statistics on 
Electric Lighting in the United States” was 
read by F. R. Upton, of the lamp department 
of the Edison General Electric Company, 
and excited an interesting discussion. 

Adjournment was made to the director’s 
room of the Industrial Exposition Buiiding, 
where an evening session was held at 
8.30 o’clock. 


Wednesday’s Session. 


The Convention was called to order by 
the president, Mr. John I. Beggs, at 10.80 
A.M. Delegates not noted in the list of the 
opening day handed their credentials to the 
secretary: E. C. Balkam, Edison Electric 
Illuminating Company, Brockton, Mass.; 
E. A. Hammer, lamp department Edison 
General Electric Company, New York. 

By special assignment, the question of 
insurance was made the first order of busi- 
ness. The special committee on insurance 
of central stations, consisting of Messrs. C. 
L. Edgar, Thomas F. Merritt, W. J. Jenks 
and John I. Beggs, ex-officio, reported sub- 
stantially as follows: 

This committee, which was appointed 
about a year previous to investigate the 
feasibility of some plan of mutual central 
station insurance, made a somewhat careful 
report at the Niagara Falls meeting last 
year, and, subsequently, in the minutes of 
of that meeting, made an additional report 
from material gathered after the meeting, 
by which it appeared that the published 
proceedings of the Niagara Falls Convention 
had stimulated, at least in one direction, 
healthful action upon the subject of this 





mutual insurance of central stations. In one 
of the appendices to the report there was 
printed in full a prospectus of the Electric 
Mutual Insurance Company, of which Mr. 
8. E. Barton isthe president. That brought 
the matter up to so late a date and outlined 
so clearly to the committee the probability 
of a fruition In the direction of their work 
without any further effort on their part, 
that the committee have not considered it 
necessary to render avy formal report, but 
merely to call attention to the fact that this 
prospectus of the Electric Mutual Insurance 
Company was followed up by the projectors 
of that enterprise in the Cevelopment of an 
organization and the beginning of business, 
with which facts most of you gentlemen are 
more or less familiar; and the committee 
desire, in view of the mutually useful and 
profitable results which appear to be com- 
ing forward, in the interests of the central 
stations, to report at this meeting that their 
work has practically been accomplished, so 
far as they understand their instructions. 
The committee also decided that as Mr. 
Barton was in this vicinity, they would 
secure from him a statement somewhat in a 
historical way, and somewhat in explanation 
of the busiuess methods of the insurance 
company in which we are all interested or 
likely 10 become interested, so that we 
might receive in a more intelligent way 
than could be otherwise devised by the 
committee, the whole sum and substance of 
what its work has resulted in. I am very 
glad to say that Mr. Barton is, by special 
invitation, present with us this morning, 
and he will supplement this informal report 
of the committee by important facts and 
figures which the committee would not be 
able to present. 

The president then introduced Mr. 8. E. 
Barton, who made, in substance, the follow- 
ing remarks : 

I feel, and I want you to feel, that in this 
system of insurance all of you who may 
become insurers wil] become owners, as it 
were, and I, occupying simply the position 
of being the head of the company, your 
servant. 

By this system of insurance there is no 
profit. There is nothing to be gained by 
any person, with the exception, of course, 
of those engaged in its business manage- 
ment who may receive a salary. Thesystem 
is to deal directly with the insured—with 
the owners of the property themse] ves—and 
not by a system such as is carried on by the 
stock insurance plan. 

I have been connected for about 16 years 
with the insurance interests of the country, 
being ten years with the stock companies of 
New England, and I have bad for a num- 
ber of years the idea, that in view of the un- 
just discrimination against electric light 
risks by the insurance companies, the elec- 
trical interests should have a system of in- 
surance of itsown. Iam aware that while 
there is a strong prejudice in the minds of 
the underwriters against electrical risks, 
that prejudice has been due absolutely to 
their lack of knowledge, and toa few fires 
that occurred in consequence of the early 
imperfect construction. | did not, however, 
take any steps in the matter or intimate my 
views to anybody, until I chanced to see the 
work of Mr. Jenks and your committee. I 
immediately communicated with him; the re- 
sult was, that we went to work and formed 
a prospectus, which was submitted at a 
meeting in Mr. Beggs office in New York 
city last Fall, and that was the beginning of 
the Electric Mutual Company. Copies of 
the prospectus were at once sent out, and we 
received such flattering responses to it from 
all sides, that we went to work and organized 
a company in Boston in April last. We 
began business on the 15th of May, by issu- 
ing policies, and putting on our books such 
risks as wecould secure immediately to make 
a beginning. We have in four months se- 
cured and put upon the books of the Elec- 
tric Mutual Company nearly $2,000,000 
worth of insurance. About $300,000 of that 
has been upon first class manufacturing 
property ; $1,700,000 has been written on 
electric stations, 

As soon as we started with the company, 
several of the Manufacturers’ Mutuals of 
New England, who had up to that time 
written very sparingly upon electric stations, 
having insured 15 or 20 persons, and met 
with but a single loss (Fall River), came to 
and desired to co-operate with us. These 
companies were the Mercantile Mutual, of 
Providence, together with the Enterprise and 
the American Manufacturers’ Mutual, of 
Providence, also the Cotton and Woolen 
Manufacturers’ Mutual, the Rubber Manu- 
facturers’ Mutual andthe Industrial Mutual, 
of Boston. 

They had particulariy expressed them- 
selves as being willing to undertake the 
insuring of central stations, particularly 
those operating the Edison system, if the 
Edison parent company would undertake 
the electrical supervision of those risks. 
That was, of course, something that no 
parent electrical company would want to 
do; but the question was entirely settled 
by the formation of the Electric Mutual. 
Then they announced that they would be 





entirely satisfied with our selection and 
supervision, and were very willing to write 
policies on any station partly insured in the 
Eleciric Mutual, and 1 am very happy to 
say that to-day all of those companies are 
co-operating with us. 

We have, up to the present time, turned 
into them surplus insurance that we are not 
in a position to absorb ourselves, amount- 
ing to something like $400,000, on the larger 
stations, and they in turn have reciprocated 
by turning over to us about $350,000 upon 
their risks, particularly those having isolated 
plants, requesting us to undertake the in- 
spection of those plants, and offering to give 
us sufficient business to warrant us in doing 
the inspection. This makes the alliance 
between the different mutual insurance com- 
panies and the Electric Mutual all that could 
be desired, and we fre to-day ina position 
to provide for any amount of insurance on 
electrical risks that may be offered. 

Mr. Barton then explained at some length 
the system of insurance adopted by his com- 
pany, and the losses on which calculations 
were made, and continued : 


1 do not know but what 1 have covered 
the ground pretty thoroughly, and may per- 
haps bave taken too much ot your time. 1 
should be glad, however, if there aie any 
points which you do not understand, to 
answer aby questions and make any further 
explanations that are necessary. 

Mr. Post: Whatis yourrate of premium ? 

Mr. Barton: Nine-tenths of one per cent. 
is our minimum rate, Our rates have 
averaged a little over one per cent. up to the 
present time. Of course, this rate of nine- 
tenths applies to a station of the best con- 
struction, built of brick or stone, not over 
two stories high, baving the electrical ap- 
paratus arranged in strict accordance with 
the requirements, and all necessary fire ap- 
pliances, This building must be free from any 
wooden construction inside, such assheathing 
or anything of that sort. It need not, how- 
ever, be necessarily a fireproof station. It 
sball not have any exposures, but if there 
are any, the same must be cut off by fire 
shutters on all openings. Tue station shall 
have what we term a ‘‘ standard or fire pro- 
tection,” with pumps and hose attached. 
The hose shall be small or large, according 
to the size of the station, but preferably 
small, the idea being that any part of the 
station can be reached instantly with asmall 
stream. In connection with this hose, there 
must be constant water pressure, which 
means that the supply of water shall always 
be on hand without having to start a pump. 
In case this pressure cannot be secured, 
fire extinguishers must be provided. In 
case the station is exposed, the exposure 
must be specially made according to the 
conditions. 

Our desire is to issue policies in every in- 
stance in blanket form, that is, covering the 
building and its contents, without specific 
divisions. I have here one of the forms. 
It covers, in this way, the main building 
and projections, if any, which constitutes 
a single station or risk, and all the contents 
thereof, consisting of boilers, steam engines, 
shafting, belting. 

I have before me the by-laws of the com- 
pany, from which I will read a few ex- 
tracts: 


BY-LAWS. 
ARTICLE I. 
Denar — Ae persons or corporations whose 
property shall be insured by or with this company, 


and also the respective heirs, administrators and 
assigns of such persons or corporations as shall 
comply with the by-laws of the company, shall be 
members thereof for and during the time specified 
in their policies, and no longer. 


ARTic.E II. 


Management.—The direction and management cf 
all the affairs and fundsof the company shall be 
committed to a board of 10 directors. who shall be 
chosen by ballot. Fiveof the directors shall con- 
stitute a quorum forthe transaction of business by 
a vote of a majority of those in attendance. 


ARTICLE III. 


Annual Meeting.—A meeting of the company 
shall be he!d on the third Tuesday of January, an- 
nually, for the purpose of choosing directors and 
transacting other n business. 

Special Meetings.—-Special meetings of the com- 
pany may be called by the directors whenever they 
thin proper, and shall be called by them whenever 

uested, in writing, by 20 or more members. 

otice.—Notice of the time and place of all meet- 
ings of the company shall be given by written or 
printed circulars addressed to each member, or by 

ublication in two or more newspapers printed in 

ston, at least seven days prior to said meetings. 
All matters proposed to be acted upon at any meet- 
ing of this company shall be specified in the call 
2 es.—At all ti f 

ings.—At all meetings of the com 

not less than nine bers, and an t of not 
less than $100,000 insurance in the aggregate, 
represented by person or by proxy, shall be n 
to constitute a quorum, and the president or secre- 
tary shall have power to adjourn such meeting, in 
case no quorum is present, fora time not enccoting 
30 days. All questions shall be decided by a ma- 
jority of votes of those present or represented at 4 
meeting. Every member shall be entitled to one 
vote for each poner he holds; provided, tha 
member be entitled to more than 20 votes by proxy 
or otherwise. Absent members may vote by prox- 
ies dated and executed within three monthe, and 
returned and recorded on the books of the compan 
three days or more before the meetin at which 
they are to be used ; but no person shall be allowed, 
roxy or to cast more than 20 
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e 

same policy shall be entitled to no more votes then 

a single member would have if insured by a policy 
(Continued on page 62.) 
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»*, A telephone line is building from 
Waterville to Cambridge, Me. 

«*, The Sunset Telephone Company has 
appointed D. J. Matlock, manager of its 
service in San Jose, Cal. 

«* The telephone line between Fostoria 
and Findlay, O., is completed. Fostoria 
now has telephone connection with 37 towns. 

x", The ordinance. granting the Central 
Union Telephone Company the right of way 
fora line of wires in the city of Goshen, 
Ind., has been adopted. 

«, The Subscribers’ Telephone and Serv- 
ice Company has been formed in Chicago. 
They propose to furnish telephone service at 
$75 per year, as against the local Bell 
company. 

x, It is reported from Chicago that ex- 
Mayor Pendleton, who eloped with a tele- 
phone girl, is writing a novel in which he 
will tell his side of the scandal. Meanwhile, 
the divorce suit of Mrs. Pendleton No. 1 is 
getting under way. 

y*, In the United States Court,at Adrian, 
Mich., on September 10th, a decree was en- 
tered for the plaintiff in the case of the 
American Bell Telephone Company vs. the 
Tnterstate Telephone Company. This is an- 
other decision affirming the validity of 
Alex. Graham Bell’s patent and restraining 
infringements. 





A Telephone Decision. 

In the United States Circuit Court, at 
Wheeling, W. Va., on September 11th, 
Judge Jackson delivered a very interesting 
and important decision in the case of Arkel 
vs. The Wheeling Telephone Company, grow- 
ing out of a change insisted upon by the 
company, a year ago, whereby subscribers 
were compelled to ask for num- 
bers instead of names. Arkel 
refused to ask for numbers, and 
brought 10 suits for damages. 

The court held that the com- 
pany had a right to determine 
the manner and mode of mak 
ing the connections with the sub- 
scribers, and that there was 
nothing in the contract to pre- 
vent them from changing, from 
time to time, the mauoer in 
which their connections were 
to be made, upon notice being 
given. This interpretation of 
the contract operated to non-suit 
the plaintiff in these cases, and 
they were dismissed, and an in- 
junction was made perpetual in 
restraining the plainuff from | 
bringing any more suits. 
~_>- 
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Telephone Exchange Fire. 


A fire which made 2,000 tele- 
phone wires inoperative was 
caused by a lightning bolt strik- 
ing the Jersey City exchange 
of the New York and New 
Jersey Telephone Company, on 
the morning of September 17th. 
Fourteen rooms in the top of 
the Fleming Building were oc- 
cupied by the telephone com- 
pany, which employs 20 girls 
and 14 men. They were all at 
work when the fire broke out. 

The lightning struck the tower .= 
on the roof and followed the 
wiresintothe building. Superin- 
tendent McCully at once turned 
in analarm. ‘The fire was ina 
difficult place to fight and ‘a second alarm 
was sounded. ‘The frightened girls were 
taken safely from the building by the 
police. After a half hour’s struggle the 
firemen got the fire under control, 

Over 2,000 wires run into the exchange 
from New York and neighboring cities. 
These were all burned out, but the switch- 
board was not damaged. 

Superintendent McCully and Manager 
Thompson immediately set 25 linemen at 
work clearing away debris and getting the 
circuits in shape. The loss to the telephone 
company is estimated at $25,000, while 
$200 will repair the damage to the building. 








Canet Quick-Firing Gun with Electrical 
Training Gear. 


The Revue d'Artillerie, of Paris, pub- | 
lished a very complete notice of the Canet | 
quick-firing guns that were shown by the | 
Forges et Chantiers de la Mediterranée list | 
year at the Paris Exhibition, in the Pavilion | 
of the Ministry of War; amongst these was 
an extremely interesting installation that | 






Fic. 1.—GFNERAL VIEW OF CANET GUN AND CARRIAGE WITH ELECTRICAL 


a toothed sector is actuated by means of a 
pinion and the Canet differential gear ; this 
arrangement has, however, certain modifica- 
tions introduced in order to reduce friction 
and resistances in the various parts as far as 
possible. 

The gun itself presents no special features, 
being on the regular type of Canet quick- 
firing gun; it is 48 calibre in total length, 





TRAINING GEAR. 


was only very briefly described—a 15 centi- | 
metre gun of the quick-firing type, mounted 
on its carriage and completely equipped | 
with electrical devices for working it. The | 
arrangement was a very suggestive, as it | 
was a very novel one ; many able engineers | 
in France, in England and in America, 
have advocated the use of electricity on 
ships of war as the most convenient means 
of distributing power, and fora long while | 
the Forges et Chantiers Company, at their | 
Toulon works, have experimented with this 
system, and have even substituted it on a | 
large scale for hydraulic transmission. The 
exhibit of the electrically worked Canet | 
gun at Paris last year is likely, therefore, to 
have an historical interest as well as a | 
scientific value. 
The mounting of this gun is a central | 
pivotted naval carriage, and consists of 
three parts—the carriage, properly so-called, 
the under frame and the baseplate. In order 
to reduce as far as possible the strains 
upon the deck that are caused by firing, and 
which, in guns of this calibre, are very con- | 
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and is formed of acentral steel tube with 
surrounding jackets that, as far as possible, 
give a uniform strength, longitudinally and 
transversely ; the breech-loading mechanism 
is of the model we have already illustrated 
and described, with a screw block operated 


| by a horizontal lever, which, with a con- 


tinuous motion, gives to the block the three 
required movements of rotation, extraction 
and translation. 

The gun is trained horizontally by means 


| of gearing that engages in the teeth of a ring 


fixed to the bedplate. All the details for 
manceuvring the piece are thus arranged so 
that they can be worked by hand; the elec- 
trical devices that we are now going to 
describe have been added, so that all the 


| necessary manceuyres may be performed 


without effort when desired at adistancefrom 
the gun. For training in elevation a small 
electric motor is placed on a bracket bolted 
to the rear of the left-hand frame of the 


| carriage and forming an extension to it; the 


armature runs on a horizontal shaft. On 
this is mounted a bevel wheel that gives 





can be thrown in or out of gear by a 
clutch, so that either the electrical or the 
hand training device can be employed. 
For training horizontally, a second small 
motor is employed. This is also mounted 
on a bracket on the left-hand side frame, 
and the armature revolves on a horizontal 
shaft; by means of gearing, motion is trans- 
mitted to the pinion that engages with the 
toothed ring on the turning platform, and 
a clutch is interposed in such a manner 
that, by shifting a lever, the electrical 
arrangement can be thrown out and the 
ordinary hand gear substituted. The motor 
that supplies the energy for training in ele- 
vation, weighs 28 kilos. (61.6 lb.); that for 
training in direction, 38 kilos. (72.6 1b.) 
The cffort required for the former work is 
considerably less than for the latter, as the 
gun is almost balanced on its trunnions. 
The difference of potential at the terminals 
of the electro-motors is in each case 70 volts; 
it is more convenient to work them with the 
same energy of current and to insert resist- 
ances in the circuit of the dynamo used for 
elevating the gun. The power ¢ eveloped 
by the smaller dynamo, when working 
normally, is from 30 to 35 kilogr. (217 to 
253 foot pounds) with a current of six 
amperes, and on an emergency, and 70 
kilogr. (506 foot pounds), with a current 
of 12amperes. Thelarger motor furnishes, 
under similar conditions, 45 kilogr. (825 
foot pounds) of work, with a current of 
seven amperes, and 90 kilogr. (657 foot 
pounds) with a current of 15 amperes. A 
difference in potential of 70 volts was 
adopted as a standard, because the gun and 
carriage are designed for use on board ship, 
In the French navy, from 65 to 70 volts is 
the standard current in use for electric 
lighting, and the dynamos employed for 
this purposecan thus furnish current suitable 
for electric motors on the carriage. At the 
Paris Exhibition a different arrangement 
was adopted, as it was not possible to take 
the current from the electric lighting cir- 
cuits, and recourse was had to accumulators. 
Want of space and other unfavorable con- 
ditions made it impossible to show the sys- 
tem to good advantage, and in consequence 





Fig. 2.—View oF ELectric Motor AND TRAINING GEAR ON CANET GUN. 


siderable when so frequently repeated, the 
slides of the under frame on which the car- 
riage rests, are made horizontal. By this 
arrangement the mountings of relatively 
large guns can be secured to comparatively 
light decks. A hydraulic brake, with the 
Canet central counter rod arrangement sets 
somewhat narrow limits on the recoil, and 
the gun is brought back to firing position 
by means of the recoil energy stored up in 
a series of springs. The gun is trained for 
elevation in the usual manner, that is to say, 





motion to suitable gearing and to a spindle 
that actuates the elevating gear already 
referred to; the last named spindle is sup- 
ported on a bracket also bolted to the frame, 
and the device is always in gear with the 
elevating rack,whatever may be the relative 
positions of the carriage and the gun. The 
whole arrangement is, as will be seen, 
similar to that in which the training gear is 
controlled by a shaft and handwheel at the 
back of the mounting. 

It should be mentioned that the shaft 





of thisthe motors were worked only to about 
one-half their normal energy. The ac- 
cumulators employed were those on the 
Commelin and Desmazures system. These 
accumulators consist of copper and ziuc 
plates placed in an alkaline bath ; the posi- 
tive plate is formed of porous copper, and 
the uegative of a metallic cloth made of 
tinned iron wire. The bath consists of a 
concentrated solution of zincate of potash. 
When these batteries are being charged by 
passing a current through them, the porous 
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copper absorbs the oxygen and is trans- 
formed into a sub-oxide of copper ; the zinc 
is deposited on the iron gauze, and the pot- 
ash remains free in the solution. During the 
period of discharge, the zinc is decomposed 
in the water and takes up the oxygen, re 
storing itself with the potash into a solution 
of zincate of potash ; the sub-oxide of cop- 
per is reduced by the hydrogen set free by 
the decomposition of the water, and is re- 
stored to its original condition of porous 
copper. The plates so arranged do not re- 
quire any preliminary formation, and as 
they resist chemical action extremely well, 
they are very durable, and are not liable to 
be broken down by mismanagement of the 
battery. Itisthistype of accumulator which 
is in use on board the submarine torpedo 
boat ‘‘ Gymnote,”’ that was built at Toulon. 
The first experiments with them were very 
satisfactory, and the various difficulties 
common to all the devices of this nature for 
storing energy were practically overcome. 
At the Exhibition the installation used for 
furnishing power to work the gun mount- 
ing we have described consisted of 45 cells 
arranged in three groups of 15 accumulators, 
each of which gave about .75o0f a volt; 
each group being coupled in tension gave an 
electromotive force of about 12 volts, and by 
connecting the three groupsin the same way, 
36 volts were available. In charging these 
batteries, a mean current of 7 and a maxi- 
mum of 15 amperes was employed; in dis- 
charging, the current ranged from an aver- 
age of 12 to a maximum of 25 amperes. The 
total capacity was 200 ampere-hours for each 
cell, or about 160 watt-hours. The current 
was distributed by means of a four-way 
commutator placed on the left-hand frame 
of the carriage above the motor used for 
training the gun in elevation. Graduated 
tables were provided, against which the 
levers that controlled the movements of the 
gun moved and indicated the angles, both 
vertical and horizontal, through which the 
gun and carriage were trained. ‘By this ar- 
rangement both operations for elevation and 
direction can be performed simultaneously, 
and the man laying the gun has only to fol- 
low the motion, which is entirely under his 
control. 

In his original design, M. Canet intro- 
duced a series of rheostats into the circuit, so 
as to obtain four different speeds of the 
motors at will. At the Paris Exbibition 
there were only three speeds. available. In 
this arrangement the wires from the accu- 
mulators were so laid that the current from 
one, two or three groups could be thrown 
at will into the motors; in the latter case, 
the maximum energy was obtained, corre- 
sponding to 35 or 36 volts, a quantity con- 
siderably less than was required to develop 
the full efficiency of the motors. In spite of 
this imperfect installation, which was un- 
avoidable from the local conditions, the 
devise gave very satisfactory results, and 
attracted considerable attention. Especially 
interesting in this arrangement is the facility 
given for training, both in direction and 
elevation at the same time, as it is obvious 
that the work of laying the gun can be car- 
ried out far more promptly, and the rapidity 
of fire can be thus largely increased. 

Fig. 1 is a general view of this gun and 
its mounting, and Fig. 2 is an enlarged view, 
showing the motor and the mode of work- 
ing the commutator for regulating the speed. 
Figs. 3 and 4 show the breech mechanism of 
this gun, as well as the electric motor. For 
all these illustrations we are indebted to 
London Engineering. 

We stated at the commencement of this 
article that the substitution of electricity for 
hydraulic power isa problem that is now 
very seriously occupying the attention of 
prominent naval architects. Several appli- 
cations have been made in this direction on 
asmull scale in the United States, and Mr. 
Maxim has also been working on the same 
problem. The special application to a quick- 
firing gun by M. Canet last year at the Paris 
Exhibition was, we believe, the first prac- 
tical example in this direction shown to the 
public; but before that date the problem was 
well advanced, and at the La Seyne works 
of the Forges et Chantiers de la Mediter- 





ranée, a very important application of the 
system is almost complete. This is no less 
than the abandonment of hydraulics in favor 
of electricity for working the gun turrets of 
three ships of war. The French Admiralty 
is also turning its attention to the same sub- 
ject. We believe that in France, especially 
in arsenals and shipbuilding yards, the 
transmission of power by electricity has 
found a larger application than in this coun- 
try, for working cranes, traveling bridges, 
etc. The solution of this important problem 
cannot fail to attract great interest, for the 
results involved are of the highest possible 
importance. It is evident that if electrical 
power can berelied upon, and the disadvan- 
tages attending its use overcome, that it 
presents great advantages as regards first 
cost and ease of maintenance and control, as 
compared with water power. It seems, in- 
deed, most probable that the departure ex- 
hibited by M. Canet last year will have 
larger consequences than he imagined at the 





ago, has grown to a gigantic manhood with 
a lightning speed in keeping with its name. 

The capital invested in electrical enter- 
prises to-day is reckoned by the hundreds 
of millions, and an immense number of 
working people derive food and shelter 
from the multitudinous tentacles of this 
benign monster. The tentacles multiply 
with astonishing rapidity and as rapidly 
stretch forth in as many directions. Elec- 
tricity is pervading our whole civilization, 
becoming a living necessity in spite of all 
the inevitable carping and criticism of those 
who do not try nor wish to become ac- 
quainted with its great usefulpess and 
adaptability. 

Electric Tighting has robbed our darkest 
corners of their once nightly terrors; thé 
telegraph and telephone have made the 
whole world kin, and now the electric rail- 
way is distancing all the older members of 
this admirable family in the race whose 
goal is the greatest material good to the 
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time when he designed the apparatus for 
electrically raising, loweringand turning his 
15 centimetre quick-firing gun. 
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Electric Street Railways. 
To THe Eprror oF EvecrricaL REVIEW: 

To the old fogies and the super-conserva- 
tive capitalists who even now fear to touch 
any investment whose title is in their minds 
clouded by the magical word ‘‘electric,” 
we recommend the following from the 
thoughtful writer in the Pittsburgh Dispatch : 

‘* Electricity is doing more for the country 
towns than all other agencies combined. It 
is lighting villages that would otherwise be 
groping in the dark, for gas corporations 
do not settle in such places. The game is 
not big enough. But the greatest thing 
electricity is doing for the small towns is 
the running of the street cars. This has 
given them a forward impetus that has been 
of immense benefit to all of their business 
interests. A great deal of the vim and push 
seen in Western Pennsylvania towns is due 
to electricity.” 

Those few lines speak volumes, whose 
contents will in future ages stand not idly 
on the shelves of time, but will afford 
reading of the most intense interest to the 
student of the world’s history of material 
progress. Almost within one brief decade 
this truly magical electricity has made 
wonderful inroads into the history-making 
material of this end of the century. To the 
student of civilization the great steps made 
in the past are familiar, but they have been, 
as they are truly termed, ‘‘ages,” covering 
long periods of years, and even in the ‘‘iron” 
and the ‘‘steam” ages the growth of their 
distinguishing features was slow enough to 
watch and often it had to be fostered. But 
the electric age, born but little over 10 years 
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world. Somnolent old towns are awaken- 
ing to the whirr of the motor, andits energy 
arouses a spirit of progress that has lain 
dormant for years. The motor does not 
tire, grades do not check its advance, and 
districts a horse would never reach are at 
once brought within the easy reach of even 
the busiest man. The working people are 
benefited by cheaper homes and rapid 
transit in every direction, land-owners reap 
a benefit therefrom, a spirit of energy and 
liveliness is cultivated quickly, and the 
railway management profit by the vast in- 
crease of traffic. 

Even in the largest installations this holds 
true. There is hardly a single instance 
where the substitution of electric energy for 
horses or mules in street car propulsion has 
not doubled the passenger traffic in the first 
six months. And the healthy increase bas 
continued. This,coupled with the factthat an 
electric railway,when properly installed and 
managed, can be operated at less expense than 
with horses, is now fast proving a powerful 
loadstone to capital, and day after day, in all 
parts of the country the edict is going forth 
which dooms the horse to retirement, but 
adds merit to the record of themanagement. 
Rapid transit is a necessity of civilization 
and electricity gives it. 

The familiarity obtained of the electric 
street railway will inevitably encourage 
capital towards ventures in inter-urban 
transportation, and the aid of the monied 
interests is all that is wanted by,our elec- 
trical engineers and constructors. Invention 
is hardly called for, merely design and 
adaptation. Let the capital be forthcoming 
and it will be found rewarded by a success- 
ful railway, say from Jersey City to Phila- 
delphia, able to place these points within 45 
minutes of each other for passenger travel. 
It can be done and will be before many 
years shall have passed. T. J. M. 

New York, Sept. 20, 1890. 











.... The Postal Telegraph Company is 
building a new line between New York and 
Cleveland. 

..-- Dr. Von Stephen, secretary of state 
for posts and telegraphs, in Germany, is 
going to visit this country to study our postal 
and telegraph systems. 

..-. The government has completed a 
telegraph line from Spofford Junction, on 
the Southern Pacific, to Fort Clark, Texas, 
which is located at Brackett, the seat of 
Kinney County. The distance is about 50 
miles. The line works well. 


.... Telegraphic communication with 
Guatemala and Honduras has been restored 
via the Central and South American Tele- 
graph Company’s cables. The governments 
are now adjusting telegraph accounts and it 
is expected that messages will be accepted 
and forwarded without delay. 


.... Five employés of the Chicago fire 
alarm service are under arrest charged with 
stealing between 3,000 and 4,000 pounds of 
copper wire from the American Telephone 
and Telegraph Company, which operates a 
line of long distance telephones. The thefts 
were accomplished by semoving the poles 
of the company. 


...- Frank Munsey, who has just bought 
control of the New York Press, started in 
life as a telegraph operator. His cleverness 
attracted the attention of John F. Tracy and 
other Wall street operators, who happened 
years ago to be stopping up in Maine; 
and the young man has been hustling and 
making money ever since. 
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Old-Time Operators Meet. 

The Old-Time Telegraphers’ Association 
met in annual convention at Kansas City, on 
September 15th. The association is com- 
posed of old-time telegraphers and members 
of the United States military telegraph corps. 
The meeting was called to order by President 
W. R. Plum, of the corps, after which 
Mayor Coy, of Kansas City, Kan., delivered 
an address of welcome, followed by Major 
William Warner, who is an especial friend 
of the veteran telegraphers, through his 
efforts to secure them recognition from Con- 
gress. 

At the close of Major Warner’s address, 
President Plum delivered his annual address. 
The remainder of the day was consumed in 
the transaction of business. In the evening 
the members of the association marched ina 
body to the Coates House, where General 
Veazy, Commander-in-Chief of the G. A. R., 
held an informal reception. Geo. C. May 
nard, Washington, was elected president, 
and W. J. Dealey, New York, was re- 
elected secretary and treasurer. 





>_< 
New Western Union Building. 


The alteration plans of the Western Union 
building have been filed. The cost of the 
alterations will be about $200,000. The 
main building is to have nine stories, and 
from the curb level to the roof it will be 159 
feet 11 incbes in height. 

The internal alterations will consist of 
having the weight of the eighth and ninth 
floors and the roof carried partly by the lon- 
gitudinal partition instead of outside walls, 
as was originally the case. 

The north wall adjoining Broadway is to 
be carried by new girders. The rear west 
wall is to be taken out, and the floor above 
the roof will be carried on iron beams. The 
north, south and east walls and floor beams 
and girders of the sixth, seventh, eighth and 
ninth stories, and all constructions above the 
ninth are to be taken down and rebuilt. 

General Eckert has also recorded plans 
for the construction of a 14-story brick and 
Indiana limestone front building, to be used 
as an annex to the main building, at No. 8 





Dey street. It will have a frontage of 25 
feet and a depth of 67 feet. The building is 
to cost $100,000. 
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* * The Pittsburgh and Allegheny Trac 
tion Company has purchased a $40,000 site 
for a power house. 

* * An electric railway will be built at 
Sea Isle City, N. J., by a party of Philadel- 
phia capitalists, in October. 

* * A grist mill at Belfast, Me., is now 
operated by electricity, power being fur- 
nished by two 10 horse-power motors. 

* * Roanoke, Va., is to experiment with 
a short underground electric railway, and if 
it is successful, several miles will be con- 
structed on the same plan. 

* * In Waterloo, N. Y., recently, the 
workmen engaged in laying the track for an 
electric railway thought to steal a march on 
the city authorities by going to work at one 
o’clock in the morning. Their designs were 
frustrated, however, as the fire department 
was on hand with a line of hose, ready to 
give them a drenching as soon as work was 
begun. 

* * Colonel Reed, of the Manawa motor 
line, is very much tickled over an exceed- 
ingly original expression that was made to 
him on Sunday by a tall, pompous looking 
individual. The man came into his office at 
the lake, and thrusting his thumbs into the 
armholes of his vest, remarked: ‘*‘ Say, 
Cap, can you tell me who is the chief guy 
of this fake?” The good-natured colonel 
forgave the man the personal thrust on ac 
count of its originality. Omaha Bee. 

* * The Thomson-Houston Company has 
been awarded the contract for installing a 
lighting plant in the Navy Yard at Mare 
Island, California. The buildings and 
grounds are to be thoroughly lighted and 
about 30 are lamps and 2,000 incandescent 
lamps will be required. The plans and 
specifications for the work are drawn in the 
very complete and exact manner and method 
followed by the Navy Department, and the 
plant will be one of the best that can be 
produced. The cost of the plant will be 
$45,000. 

* * The Omaha, Neb., Electric Railway 
Company will, ina very short time, fix up 
a baggage car to be attached to certain of 
their trains running between Omaha and the 
Bluffs. The additional cars are made neces- 
sary to accommodate the commercial trav- 
elers who come to the city via Omaha, and 
have no way of getting their baggage across 
except by the regular Union Pacific trains 
or privete conveyances. The cars will be 
fitted up to carry a large amount of baggage, 
and the cost will be very small, not to ex- 
ceed the price of one fare. The baggage 
will be delivered at any of the hotels on the 
railway line in the city, and also the depots. 
Returning to Omaha the same excellent serv- 
ice will be given. 

* * The new Westinghouse motor, which 
has been in operation on the Pleasant Valley 
Electric Railway, Allegheny, Pa., fora week, 
has been the subject of daily conversation 
among parties interested in the electric 
motor business. The patrons of the road 
are pleased with it. They have named it the 
‘* Noiseless,” and itis not an unusual thing for 
people to let several cars go by and wait for 
No. 130, the car fitted up with the Westing- 
house motor. One of the officials of the 
Pleasant Valley Company, who has made 
the electric motor a study, and who has had 
experience with all of them, in answer to a 
series of questions as to the distinctive 
points of the Pittsburgh street car motor, 
said: ‘‘ There is, above all, the wonderful 
ease and quietness of operation which causes 


the cars to run along with a wonderful 
smoothness and silence. This noiselessness 
makes the car at once conspicuous on our 
line, and there is hardly a passenger on the 
route to-day who does not know the ‘‘ Noise- 
less.” Peopleare enabled toconverse, even in 


an ordinary tone of voice, on thecar, and the 
residents along the line are in great praise of 
it. The car has been running 167 miles 
each day since the first day of its operation. 
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water, about 75 cents, and to feed 11 horses 
for the same service, same number of hours 
per day, it costs a little over two dollars a 
day. You can see again that there is an 
enormous intrinsic advantage of steam and 
electricity over horse. The Edison Com- 
pany proceeded with the electric light 
business, and about 1885 or 1886, Mr. 
Sprague, who was then with the Edison 
Company, came out with his electric rail- 
way system. The principal things brought 
out by Mr. Sprague, and copied ever since, 
were the placing of the motors under- 
neath the cars and attaching them to 
the axles on one side, and toa spring sup- 
port on the other, and this spring support 
was the one feature which enabled the 
Sprague Company to use spur gearing. 
Previous to that time sprocket-wheels and 
chains and worm gearing had been used. 
Spur gearing had been used and discarded, 
for the reason that the lack of flexibility in 
the motor caused the strains put on the 
gearing to be so severe as to strip the teeth, 
and cause other difficulties. Then the con- 
trol of both motors of the car from either 
platform was another important point. The 
claim to the conception of the under running 
trolley, I believe, is disputed ; I presume it 
is one of those early contrivances, which 
may have been brought out by others at the 
same time. It has been adopted every- 
where, and is the only true way of getting 
at the thing. The method of winding the 
Sprague field magnets is entirely different 
from all others. They are wound in three 
sections each ; the coils wound on spools, 
and the spools are slipped on to the fields, 
and the control of speed is effected by differ- 
ent combinations of these coils without the 
use of wasteful resistances. In some of the 
systems there are different contrivances in 
use for varying the speed from zero to the 
fullspeed. Resistances are put directly in 
series, and are gradually cut out as the specd 
of the car increases, allowing more current 
to go through the motors. The Sprague 
Company does away with this wasteful re- 
sistance by throwing this current, which 
produces different effects on the motor. 
The consequence of this is that the cost of 
coal per car is less, we claim, than with any 
other systems. I think the claim is admitted. 
That means a reduction in the operating 
expenses ; it means also a reduction in the 
original cost. If you can run 100 cars with 
750 horse-power in dynamo capacity and 
engine capacity, it is plain it will be less 
expensive than if it takes 1,000 horse-power. 
The original investment required is, there- 
fore, less than it is with other systems, 
because the apparatus required is less. The 
operating expenses are also less. These are 
the main features of the system. 

Since the first of August, Mr. Edison has 
been devoting his entire attention to some 
changes in the motor. They are merely as 
to mechanical details. The feeds of the 
motor are now spread slightly so to allow a 
little more wire on the field coils, and to 
vary somewhat the amount of metal in the 
machine. This makes a somewhat more 
powerful machine, and in some respects im- 
proves the design. The gears have been 
widened; but the most important advance 
which has recently been made in electrical 
railway work is the adoption of the new 
style of winding the armatures. The old 
armatures of all systems, with the exception 
of the Short system, are wound in what is 
called the Siemen’s winding, the wire being 
put on in such a way that at the end of the 
armature there is a large bunch, the wires 
of which cross and recross each other, and 
not being firmly fastened in place, there is 
necessarily some chance for the play of the 
wires; and this results in the fact that the 
armatures frequently burn out, as we know. 
The first effect of this method is that you 
may have a maximum pressure wire touch 
a zero pressure wire, and the slight motion 
between these two will cause the insulation 
to become abraded, and a short circuit on 
one or two coils will follow. In the new 
armature that we are bringing out, there is 





no bunching of wires at the end. The 
coils are wound separately, are inexpensive 
and may be replaced easily. In the 
event of one of these coils burning 
out, the method of repairing the armature 
would be to loosen up the coils, withdraw 
the‘coil that is burned out, and replace it by 
another ; the whole operation occupying but 
a few hours. In the old form, the wire is 
wound in two layers, one over the other. 
These layers are usually broken, in accord- 
ance with the law of things, on the lowest 
layer, so that you have to unwind the top 
layer and a good part of the lower. The 
new winding does away with this entirely. 
As a matter of fact, we believe our arma- 
ture wil] not burn out, except it may be 
caused by an actual overloading which will 
melt out the wires. The coils are insulated 
from each other by fibre insulation. We 
believe the only cause of burning out in the 
future will be the overloading of the arma- 
ture. There is another point, in regard to 
the car, which ought to be mentioned. In 
times past there has been some criticism as 
to the sudden starting of the Sprague car. 
This is largely & matter of manipulation on 
the part of the driver and it is also partly 
due to the method of winding. Difficulties 
of that nature have been entirely done away 
with by the adoption of what we callaslow 
starting device. Iltis put in the very instant 
the car starts, but is cut out immediately 
and is not in the circuit at any time during 
the operation of the car. 

Mr. Lewis, of Brooklyn : Thiscontrivance 
is practically a governor; it governs the 
amount of electricity that goes into the 
motor ? 

Mr. Higgins: Only for the instant of 
starting ; it prevents too much current going 
into the motor. When the crank reaches 
the first notch, then the regular system of 
operation of the fields commences and is 
afterwards carried out. The switcheson the 
Sprague cars are fireproof; this is a new 
device, recently put on. The trolleys of the 
Sprague system have become the standard. 

The feeding-in system, as it has been 
called, is distinctively and conclusively an 
Edison-Sprague invention. The system is 
this: We have a trolley wirein the center 
over each track, the wire being about as 
large asa pencil. It is made of a composi- 
tion of copper, and has a tensile strength 
equal to that of drawn steel, while its con- 
ductivity approximates to that of copper. 
It carries only the portion of current used in 
the actual operation of the car ata given 
point. The main current iscarried by heavy 
copper feed wires. In the first place, we 
have the main conductor, which passes 
along the whole line. That is connected at 
intervals with a specially insulated auxiliary 
feeder, as we call it, which maintains the 
pressure all the way along the trolley wire 
simply, as it is to be used by the car passing 
between poles or between the auxiliary 
feeders. The car takes from this feeder the 
current that is required to operate it until it 
comes on to the next. By our arrangement 
of feeders we lose 10 per cent. only, and fre 
quently less, in the entire overhead struct- 
ure. Thus, of 100 horse-power coming out 
of the station, 90 will go into the cars along 
the liné. You cannot obtain this by the use 
of a single trolley wire carrying the whole 
current. I have heard of one case, where 
that system was adopted, where the pressure 
fell from 500 volts at the station to 250 volts 
at the car. 

Mr. Lewis: This feeder system, in con- 
nection with your main conductor, means 
that youcan maintain a uniform speed of 
the car, regardless of grades and loads, fur- 
nishing the trolley wire, through the feed, 
with whatever electricity isrequired ? 

Mr. Higgins : Wenever advise the running 
of cars on a heavy grade at full speed, 12 
miles an hour. We could arrange to do 
it, however. 

Mr. Lewis: I asked if it was possible to 
do that, in view of the fact that an electric 
railway company might be in competition 
with a steam road. 

Mr. Wm. Richardson, of Brooklyn: 
What speed do you recommend on a grade, 
say, six or seven feet to the hundred ? 





Mr. Higgins: About eight miles an hour 
can be obtaind. 

Mr. Richardson: Faster than a pair of 
horses would be allowed to travel on the 
level ? 

Mr. Higgins: Yes, sir; I think so. One 
other point ought to be mentioned. We put 
up our line in sections. Every two or three 
thousand feet, more or less, we break the 
trolley wire, making each section entirely 
distant from the others. A trolley wire 
section is fed from the conductors on the 
side, and is fed through fusible ‘‘ cut-outs,” 
which, when the current in that line ex- 
ceeds a given amount, will melt and cut off 
the entire section of the trolley wire from 
the source of electricity. In case of acci- 
dent or fire, a rope can be thrown over the 
line, and the instant it touches the ground it is 
dead and thereis no more electricity in it. It 
can then be taken up and put out of the way. 

Mr. Lewis: You do not put the sections 
of cut-outs close enough to have any effect 
ob your generator ? 

Mr. Higgins: Not any noticeable effect ; 
the dynamos are automatic and will take 
care of any load given out to them. 

Mr. Richardson : Nearly at the start you 
spoke of what might be accomplished by 
electric power at the cost of 75 cents a day 
as against 11 horses costing two dollars a 
day to feed. What price do you calculate 
your coal at ? 

Mr. Higgins: Three dollars a ton. 

Mr. Richardson: In places where coal 
costs six dollars, it would be a dollar and a 
half a day? 

Mr. Higgins: Yes, sir. 

Mr. Richardson : What other items of ex- 
pense go into the 75 cents ? 

Mr. Higgins: I have estimated on the 
basis of provender for the horses on the one 
band, and coal and water on the other. 

Mr. Norman McCarty, of the Thomson- 
Houston Company, said: The Thomson- 
Houston Company have long recognized the 
fact that the electrical railway apparatus 
is not so much an electric as a mechanical 
problem. We have aimed to get it assimple 
as possible. We use no commuted fields. 
We made up our minds that it is a good deal 
better to spend a little more money for coal, 
and avoid wear and tear, and we are con- 
vinced that we have done the right thing. 
Quite a number cf gentlemen bere know as 
much about our system as I do, who use our 
apparatus. Our motors are plain series 
wound. We use the much abused rheostat. 
The peculiar advantage of this is that we can 
start our cars without jar. You can bardly 
tell when it starts; the starting is so quiet 
and steady. Wecan makea good deal better 
time because of this, not having to wait for 
old people to be seated. We rarely burn a 
field, and there is no particular reason why 
we should have any more trouble with our 
armatures than other people. There is no 
reason why our field should burn out, because 
all changes of resistance are made by the 
rheostat. I believe that other companies 
claim that with the divided fields they save 
coal. Wedo not care so much about that, 
as the increased amount of coal is not excess- 
ive. Wesave wear and tear and get rid of 
annoyance. Our latest construction is per- 
fectly simple. Regarding line construction, 
I would say that we are not limited by any 
patent, the method of construction varying 
with the conditions of the circuit. There is 
a patent on a system by which you feed 
your line at regular intervals ; there is no 
patent on the system by which you feed at 
irregular intervals. The impression has got 
abroad that the Thomson-Houston Company 
is high-priced in their charge for electrical 
apparatus. It seems to me that it is not so 
much a question of how much per car, as it 
is how many cars you have got to pay for. 
If you can operate a road with only one or 
two per cent. of cars out of service, you can 
afford to pay more per car than if you have 
15 per cent. 

Mr. Richardson : Will you please tell us 
what is the superior advantage of the Thom- 
son-Houston over the Sprague system, which 
makes it economical for those who have to 
buy to pay the higher price ? 

Mr. McCarty : I do not know that I can 
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do that without. criticising the other systems. 
As for the Thomson-Houston Company, our 
cars and trucks are heavier; motors are 
heavier and built stronger; the gears are 
wider, and we have eliminated most of the 
electrical complications. We do not care 
about a complicated electrical theory so 
much asthe mechanical perfection. I think 
that is the secret of our success. 

Mr. Richardson: I ask purely for infor- 
mation. I represent several companies that 
are contemplating the purchase of electrical 
apparatus, and have not purchased the first 
thing yet. 

Mr. Hasbrouck, of New York: Two years 
ago we were invited to take a ride over the 
Thomson-Houston road in Washington. I 
would like to know how that road is 
working ? 

Mr. McCarty: It was the first road we 
started, now nearly two years ago. I think 
if you were to talk with the president of that 
road, he will, I believe, tell you that he has 
the best electrical road in the United States. 
You can probably get more information from 
those who are using the system than from 
me. We consider the electrical railway 
problem a mechanical one. We do not use 
a large armature, we use a small one, and 
we useit for reasons. Wedo not useasmall 
trolley wire, we use a large one, and we use 
that for reasons. Our reason is that it has a 
greater conductivity. The silicon bronze 
has about 60 per cent. of the conductivity of 
pure copper, our hard drawn wire has about 
80 percent. We use a trolley wire which 
has about four or five times the sectional 
area of the silicon bronze wire, consequently, 
we get a larger conductivity on that account. 
We get rid of feed wires along the sides of 
the street. There is more objection to the 
wires on the side of the street than through 
the center. Wedo feed our lines, but we 
do not break our circuit, except on extended 
and complicated circuits. We use the 
trolley wire as a conductor, and only feed 
where it is necessary on account of special 
grades or excessive work. 

Mr. Smith, of Troy: Suppose your trolley 
wire should fall down ? 

Mr. McCarty : If our trolley wire should 
fall down any way, we immediately get a 
short circuit. 

Mr. Smith: Your line would Jay dead till 
that is repaired ? 

Mr. McCarty: Yes, sir. 

Mr. Smith: You have no means of cutting 
out a portion of your line ? 

Mr. McCarty: Not on small roads. We 
do not believe in that, for this reason, the 
experiment was tried in Boston, and it was 
found that these complications caused other 
complications ; and while they were a pro- 
tection in certain respects, they were annoy- 
ances in others. 

Mr. Smith : Suppose there was a fire at the 
further end of the road ? 

Mr. McCarty: The only way that our 
road could be shut out would be by a short 
circuit on the line, and that portion of line 
would be shut out until the short circuit was 
broken. 

Mr. Smith: If your line should come to 
the ground you would get a short circuit. 
That would have to be repaired before you 
could operate again. 

Mr. McCarty: What are the chances of 
your line falling to the ground ? 

Mr. Smith: It depends entirely on your 
own construction. 

Mr. McCarty: We claim that the chances 
of the wire falling to the ground are small 
in comparison with the other contrivances 
failing to work in their proper time, or of 
working out of their proper time. 

Mr. Richardson: I would like to call atten- 
tion of the members to the fact—it may be 
known to many of you, and may be known 
to but few—that the Boston Daily Adver- 
tiser, one of the most conservative papers in 
this country, sent out a letter asking infor 

mation from all cities, from Portland, Me., to 
Galveston,» Tex., in which electric railways 
are operated, inquiring what systems they 
used, whether there hagt been any lossof life in 
connection with the wires, whether there was 
any objection to the overhead system on 
the part of the public, and what had been 





the effect on the street railway service of 
the particular locality. They publish these 
answers, so far as they have received them, 
from 64 different places. All but four of them 
were favorable to electricity. Nashville, 
Tenn., I think, was the only place where 
there was any loss of life reported. The 
answer from that city was rather amusing. 
There had been a wire broken in that city, 
causing the death of a horse, and a negro 
woman caught up the wire and threw it 
over, and it gave her ashock that was very 
amusing in its effects, but it did her no 
injury. It killed the horse, but did not 
hurt the woman, going to show that it is 
easier to kill a horse than it is to killa 
human being. Another objection came 
from Newport, R. 1., where the upper ten 
were objecting to anything which should 
popularize riding. The Mayor of Rochester 
responded favorably, as also did the Mayors 
of Troy, Buffalo and Albany. 

Mr. F. R. Chinnock: I have been con- 
nected with the Bell Telephone Company, 
of New York, the Bell Telephone Com- 
pany, of Boston, and the New York and 
New Jersey Telephone Company. I wish 
to say a few words about this matter of in- 
duction. The telephone companiessay they 
cannot do away with induction; that is all 
wrong. They can do away with it, if they 
will only go to expense. The method is 
wellknown. They should provide a return 
metallic circuit. 

Mr. Cleminshaw, of Troy: We were 
threatened with injunction suits by the tele- 
phone companies. We kept them off until 
the accidental discovery was made in Al- 
bany of a method of overcoming this inter- 


ference. We put down two supplemental 
wires, connected them, and run them 
through to the station. The thing has 
worked very effectively, and is an inexpen- 
sive method of overcoming the trouble 
referred to. 

Officers for the ensuing year were elected 
as follows: President, Daniel F. Lewis, 
Brooklyn ; first vice-president, John N. 
Beckley, Rochester ; second vice-president, 
John §.’ Foster, New York ; secretary and 
treasurer, William J. Richardson, New 
York ; executive committee, John N. Part- 
ridge, Brooklyn; Charles Cleminshaw, 
Troy; C. Densmore Wyman, New York. 

At one o’clock an adjournment was taken, 
after which the members had luncheon at 
the Rochester Club House. A trip to 
Charlotte over the electric road followed. 
In the evening the members were enter- 
tained at the Genesee Valley Club House. 
The entertainment of the members while in 
the city was conducted by Secretary Beck- 
ley. of the Rochester Railway Company. 

The next meeting of the Association will 
be held at the Hotel Metropole, New York, 
the third Tuesday in September, 1891. 

—__->>o—__———_ 
Brooklyn Institute Fire. 


A fire in the Brooklyn Institute during 
the evening of September 12th, destroyed 
the electrical apparatus and models of Prof. 
P. H. Van der Weyde. They represented 
the intelligent accumulation of many years 
and can never be wholly replaced. The 
other valuable collections and library were 
almost uninjured. 

——_ ome —— 
A Boston Banquet. 

Captain Eugene Griffin, general manager 
of the railway department of the Thomson- 
Houston Electric Company, was tendered 
a reception and banquet by his friends, on 
the evening of September 17. Captain 
Griffin had been away for three months in 
search of health; having found it, he returned 
to his duties and the event was made the oc- 
casion of celebration by many friends. 

Thedinner was spread at Young’s Hotel. 
after the reception, which lasted from 6 to 
7 o'clock. Among those present were E. I. 
Garfield, secretary ; Gen. B. F. Peach, as- 
sistant treasurer ; ‘Col. Campbell, E. W. 
Rice, Jr., J. 8. Bartlett, G. W. Davenport, 
A. L. Rohrer, H. C. Spauldi ne D. Mezenet, 
J. P. Felton, C. B. Davis, J. Hopkins, 
G. W. Mansfield, A. A. Glazier, Lieut. 
Carter, Lieut. Spencer, W. K. Knight, E. 
M. Bentley, J. Magee, H. L. Cargill, 
W. E. Ba er, E. D. Blackwell, M. F. West- 
over, W. F. Pope. G. E. Emmons, =. ie 
Robinson, W. Coffin, E. D. Watson, P. i. 


Saltonstall, W. W. Ferguson, P. Hod ges, 
P. H. Guild, H. B. Prindle, A.W. tae 
T. Stebbins, St R. Blaisdell, E OM Bailey, 


G. 1. Jones, 


T. McLaughlin, C. 8. Haley, 
J. B. Cahoon. 





The Luminous Pillar at the Minneapolis 
Exposition. 

Visitors to the Edison Exhibition, held 
at the Lenox Lyceum, in this city, last 
Spring, will remember the pillar covered 
with miniature Edison incandescent lamps 
which attracted so much attention. The 
projectors of the exhibition now being held 
in Minneapolis were taken with the idea 
and secured the services of Mr. L. Stier- 
inger to build one which should be even 
larger than those constructed in New York 
and at the Paris Exposition. 

A local paper speaks as follows of Mr. 
Stieringer’s Minneapolis masterpiece : 

‘‘Itisa marvelous thing, this Egyptian 
Column with Canopy of Light, as its 
inventor, Luther Stieringer, has named it, 
marvelous in its effects and intensely inter- 
esting in its composition and arrangement. 
It is a tower, but it is more than that, it is a 
majestic lotus flower. The pillar is the 
stem with its purple ribs at every angle of 
the octagon ; the swelling top is the flower, 
with its petals and sepals strongly defined ; 
the Slender festoons of parti-colored light 
are the stamens—the whole one wondrous 
lotus flower, beside which the native bloom 
of this famous Egyptian flower is as a rush- 
light to the sun. 

‘* But there is a mechanical as well as an 
esthetic interest in this wonderful creation. 
Passing underground, or underfloor in this 
instance, are the electric currents that pro- 
vide the material on which feeds the marvel- 
ous flower of light. Two generators are 
used, the current being transmitted directly 
to a switchboard in the base of the tower. 
Here stands the manipulator: In front of 
him are long rows of wooden handles of 
convenient size to be easily grasped by the 
hand. Every one of these handles turns on 
or off some section of light. Thus the 
manipulator is able to present just the com- 
bination desired at just the position on the 
tower he wishes. The other evening an 
illustration of what may be done was shown 
when the band was playing the ‘ Red, White 
and Blue.’ As these three words came into 
the mind through the band’s stirring refrain, 
the appropriate colors were flashed. On 
the rare bloom of the flower of the oldest 
civilization on earth blended the national 
colors of the newest civilization.” 

The tower, 60 feet in height, stands in 


the center of the main building in a light 
well 60x125 feet. The base is 20 feet in 
diameter, while the column where it rises 
from the base measures 10 feet in diameter. 
The cap at the top is 14 feet across and the 
light surface is estimated at 40,000 square 
feet. There are 10,000 incandescent lamps 
on the tower. Mr. E. W. Hammer, of the 
Edison Company, had charge of the difficult 
task of wiring this exhibit. 


Refining Silver. 

According to a foreign journal, devoted to 
the mining and kindred interests, the 
method of refining silver electrically is now 
coming into a somewhat extended use. It 
is most suitable for the refining of auriferous 
silver containing about 11 per cent. of gold, 
the cost in this case being only about 14 
cents per pound. The principle upon which 
the method is based consists in using in an 
ordinary electrolytic bath anodes of an 
argentiferous matte, and a thin plate of pure 
silver as the cathode. The bath consists of 
a very weak solution of nitric acid, contain- 
ing about one per cent. of the acid. The 
anodes, which are about one-half inch thick, 
with a surface of about 13.5 square inches, 
are placed in muslin bags which retain the 
gold, platinum, peroxide of lead, and sim- 
ilar foreign materials contained iv the matte. 

The current used is 150 amperes, and 
the potential difference between the plates, 
one volt. During the whole period of 
work, brushes are kept moving up and 
down the silver plates, which sweep off the 
silver deposited into troughs put for the pur- 
pose at the bottom of the bath. These 
troughs are removed from time to time, and 
the silver taken out and sent to the furnace. 
If the matte contains copper, this is dis- 
solved by the nitric acid, but is not deposited 
on the cathode. The electrolytic method of 
treating mattes containing the precious 
metals will, doubtless, come into general use 
when its value is better understood. 
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—— The Edison ‘Senteien Cee 
has purchased the charter of the Newport, 
R. I., Electric Light Company. 


— The Westinghouse Electric and 
Manufacturing Company is adding two new 
central station plants in the State of Mis- 
souri. The plants have each a capacity of 
500 lights and they are being put up in 
Joplin and Carthage. 





YU 





A soulless corporation of this town 
has succeeded in putting 10 honest, hard 
working laboring men in the hole. The 
corporation is the Miles City Water and 
Electric Light Company, and the hole is the 
big well the company is digging near the 
pumping station.— Miles City, Mon., Chron- 
icle. 


— ‘An electric plant is needed in 
South Manchester, Conn. If one was estab- 
lished it would be sure to furnish power to 
a number of business houses and churches 
and not a few residences. The one who 
first gets a foothold in South Mancliester, 
will have a good business from the start, 
and in the course of time will receive big 
returns for the amount invested.” Thus 
speaks a local paper. 


-—— The Supreme Court of the District of 

Columbia has decided against the United 
States Electric Lighting Company in its 
mandamus suit against the Commissioner of 
Patents to compel him to furnish copies of 
pending applications for patents. This suit 
was based on the claim that the commissioner 
had no right to hold any papers on file in 
his office as secret, except caveats. The 
company proposes to carry the suit to the 
United States Supreme Court. 
At the annual meeting of the stock- 
holders of the Consolidated Electric Light 
Company, held in New York, on September 
17th., the following gentlemen were elected 
directors: Hugh R. Garden, Geo. Westing- 
house, Jr., Amos Broadnax, Jacob Hays, 
Thomas B. Kerr, Geo. H. Lewars and John 
Rooney. At a subsequent meeting of the 
directors, Hugh R. Garden was elected presi- 
dent, Jacob Hays, vice-president, Geo. H. 
Lewars, secretary and treasurer. The reg- 
ular quarterly dividend of 114 per cent. was 
declared payable October 1. 

— A quick and very creditable piece of 
work was done by an electrical firmin Berlin 
at the advent of the Buffalo Bill Wild West 
Company in that city. As the German au- 
thorities do not permit of the use of high 
tension alternating currents for public shows, 
the Wild West Company were obliged to 
leave theirown removable lighting plant at 


Paris, and subsequently invited tenders for 
the electric lighting of their show (about 
60,000 square yards of area), in conformity 
with the very severe rules of the German 
authorities. The firm which bid for the 
work undertook to do it in eight days, and 
successfully finished it in seven days eight 
anda half hours. It consisted of 150 arc 
lamps, with reflectors, of 1,500 candle-power 
each, suspended from high posts ; 50 glow 
lamps of 25 candle-power each, and a search- 
light projector of 45 amperes, together with 
20,500 yards of wire and cables and 1,500 
insulators, a special machine house having 
to be erected for four boilers of 25 horse. 
power each and four 200-volt dynamos. 

>_> 

New Westinghouse Factory. 

An Associated Press dispatch from Chicago 
states that the Westinghouse Electric and 
Manufacturing Company will erect works 
conveniently close to the Pullman Palace 
Car Works, at Pullman, and the agreement 
reached, it is understood, is that the Pullman 
Company will purchase all of its motors from 
the Westinghouse concern. The works to 


be erected are to cost between $400,000 and 
$500,000, and the Westinghouse Company 
says 2,000 men will be employed at the new 
shops. Work on the structures will prob- 
ably begin next Spring. 
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of the same amount; and every member shall 
retaia his right to vote on a policy assigned by 
him for collateral purposes, 

Articie IV. 

Officers.—The directors shall meet as soon as may 
be after their election, and choose by ballot from 
their bers a president and vice-president. 
‘They shall also choose a secretary and a treasurer, 
and appoint all other necessary officers and agents. 
‘The same person may be secretary and treasurer. 
he office of director may be declared vacant 
whenever any director shall not attendto any of 
the duties thereof for six calendar months suc- 
cessively. 





ARTICLE V. 


Duties of Directors.—The directors shall hold 
quarterly meetingson such day as they may fix, 
und oftener, if necessary. They shall have power 
at any regular quarterly meeting to fill any va- 
cancy that may occur in their body, and they shall 
continue in office.until their successors are chosen 
and qualified. 

The president and directors shall have the gen- 
eral charge of all the concerns of the company in 
all things not otherwise herein provided for. ‘They 
shall determine the maximum amount to be in- 
sured on any one risk. They shall cause a proper 
office to be kept for the tri stion of busi 

They may ailow compensation for extraordinary 
services rendered in preserving buildings and other 
property from destruction or damage by fire. 

The directors shall fix the salary of the president, 
secretary and treasurer, and the compensation of 
all other officers and persons employed by the 
company. The directors may appoint from their 
own number an executive committee, to whom they 
may delegate such of their power as they may think 
proper. If a quorum be not present at any direct- 
or’s meeting, tne meeting shall be adjourned from 
time to time, the secretary giving notice thereof to 
the directors. 





ARTICLE VII. 


Duties of Treasurer.—The treasurer shall receive 
all money paid into the office, and deposit the 
same in such bank as the directors may designate, 
to the credit of the company, subject to his draft 
by check, countersigned by the president. He 
shall invest the funds of the company under the 
direction of the board; but he shall have no 
authority to dispose of any of the securities of the 
company, nor to borrow money, or to give any 
note or obligation for or in the name of the com- 
pany, unless so authorized to do by a vote of the 
directors. No note or other obligation of the com- 
pany shall be .valid without the signature of both 
the president and the treasurer, Pursuant to in- 
structions from the directors, the treasurer shall 
pay all losses and other expenses. He shall give 
,ond with surety in such sum as the directors may 
require. 





ARTICLE IX. 

Policy.—Insurance shall be by policy, for a term 
not exceeding two years, and shall be signed by 
the secretary, or in his absence by a secretary pro 
tem.,and by the president ; or in his absence by 
two directors. All risks shall commence at 12 
o'clock at noon, and terminate at 12 o'clock at 
noon ; and all policies shall terminate on the first 
day of the month. No insurance shall take effect 
until the premium is paid. On the death of any 
person holding a policy in this company, said 
policy shall continue to attach to the property in- 
sured by it, in the same way, and under the same 
regulations as if the original owner were alive, and 
the benefits of it shall belong to the legal owner of 
the property so insured, he being subject to all 
liabilities of the original owner. 

ARTICLE X. 

Losses.—All policy-holders sustaining loss or 
damage shall forthwith, and before making any 
repairs, give notice thereof in writing, where ex- 
pedient, or by quicker means where necessary, to 
the company at their office, and the president may 
liquidate and adjust said damage in such manner 
as, in his opinion, shall be for the interest of the 
company. 

When the company’s liability for any loss shall 
be ascertained, the president and directors shall 
cause the same to be paid at the office of the com- 
pany within 60 days after the amount is ascer- 
tained and proofs thereof shall have been made at 
said office. 

ARTICLE XI. 

Assessments.—In case loss should happen to an 
amount exceeding the then existing funds of the 
company, the directors may assess such further 
sum, or Sums, upon the members, as shall be neces- 
sary to pay such loss, provided that the assessment, 
or assessments, upon any member shall not exceed 
the amount of the policy liability of such member, 
which shall be five times the amount of the cash 
premium. If any member of the company, or the 
legal representatives of any member, shall neglect 
or refuse to pay the amount which may be assessed 
in the manner above mentioned, for the space of 30 
days after demand shall have been made for the 
payment of the same in the manner the president 
and directors shali appoint, such member shall be 
liable to the suit of the company therefor, and the 
policy, or policies, of such member shall become 
void upon a vote of the directors to that effect. 


Mr, Smith: Do you make any reduction 
for water power ? 

Mr. Barton: We find no particular dif- 
ference, for the reason that, generally speak- 
ing, water power stationsare farther removed 
from the fire department than the steam 
power, in which case matters are neutralized. 
There is another insurance that we have 
considered, and that is the insuring of a 
plant outside the station. Upto the present 
time we have issued about one dozen of such 
policies. We have given blanket policies, 
covering every article of property connected 
with all the outside circuits, against loss or 
damage by fire, including everything con- 
nected with the circuit from the time it 
leaves the station until it returns—wires, 
p>les, lamps, converters, meters, fixtures, 
etc. On this class of insurance we have 
fixed the rate at three-quarters of one per 
cent., and at the end of a year we will be in 
a position to judge whether this is an equit- 
able rate. It is a class of insurance in 
which we are liable to a great many small 
risks, but I believe should be taken care of 
by our company. 

A word as to our directors as they are 
now constituted, lam sure you will recognize 
them: Mr. F. A. Gilbert, president of the 
Boston Electric Light Company, who started 
this idea in 1886 at the Baltimore Convention 
of the National Electric Light Association. 





He sent out at that time to such of the elec- 
trical companies as he could obtain the 
addresses of, a circular asking their opinion 
as to the formation of a mutual company. 
From 100 inquiries sent out he received 30 
responses, ali but two of which were favor- 
able to the scheme. Nothing, however, 
could be done, as the Massachusetts law 
requires that 200 separate risks shall be 
pledged. 

Mr. C. L. Edgar, manager of the Boston 
Edison Company, and E, W. Burdett, coun- 
sel for the Boston Electric Company, and 
also for the Electric Mutual Company, and 
vice-president of the same ; General Benja 
min F, Peach, ‘Thomson. Houston Company; 
T. C. Bates, director Worcester Electric 
Light Company; Robert B. Taber, at that 
time of the New Bedford Gas Light Com- 
pany; Elisha Morgan, president of the; 
Springtield United Electric Company ; 
Thomas T. Robinson, Thomson-Houston 
Electric Company. Those, with Capt. 
Brophy and myself, were the original 10 
directors. Under the law of Massachusetts, 
the incorpurators had to be residents of*the 
State. Ata special meeting, called shortly 
after the organization, there were added Mr. 
Hastings, of the Edison Company, Mr. 
Perry, of Providence, A. M. Young, of 
Waterbury, Conn., Mr. John [. Beggs, and 
one place was left vacant for a representa- 
tive of the Westinghouse Company. The 
Westinghouse Company had nominated a 
gentleman who failed to qualify by becom- 
ing a policy-holder in the company. Of 
course, the by-laws require that any person 
to be a director of the company must bea 
policy-holder. 

From the progress we have made, and 
with the unqualified aid and co-operation 
we are getting from the Manufacturers’ Mu- 
tuals, Iam pleased to say that the outlook 
is far in advance of my most sanguine ex- 
pectations when I set out in this enterprise. 
The amount of insurance we have secured, 
and the fact that the Manufacturers’ Mutuals 
will ultimately give us lines on most of their 
risks where there are isolated plants, are 
very satisfactory prospects. They are to-day 
insuring over 2,000 manufacturing risks, 
and of that number I think at least 700 have 
isolated plants. If we could get, say, $10,- 
000 on each of those risks we could add, at 
least, $5,000,000 to our amount of insurance, 
which would be almost the aggregate amount 
that the Mercantile Company has upon its 
books after five years’ operations ; and from 
my acquaintance with the mutual companies 
I know that they are anxious to co-operate 
with us by exchanging business. 

In this connection should be remembered 
the great benefit that you will receive by the 
able and thorough inspection of Captain 
Brophy, which service I am confident is 
worth to you what you pay for premium, 
and this is one of the most important feat- 
ures of the whole thing. It will be our 
policy to make inspections at least once or 
twice a year at each station. We find a 
great many who do not realize the methods 
necessary to make a station safe, and we en- 
deavor in all cases to do away with all care- 
lessness. Captain Brophy is our chief in- 
spector, and has as an assistant, hisson, who 
was the inspector of the New York Fire 
Underwriters for three years. He was 
brought up in the electrical business, was en- 
gaged for many years with the New England 
Wiring Company, and was for years before 
that connected with the telephone interests. 
So that we have at our command the most 
intelligent and able electrical inspectors in 
the country. 

The President : I know thatI express the 
sentiment of the association when I say we 
appreciate very highly the clear exposition 
of the Electric Mutual Insurance Company 
which Mr. Barton has given us. I desire to 
add to what Mr. Barton has said, that hav- 
ing been for several years in the insurance 
business myself, both in the capacity as 
local agent and asa special agent and ad- 
juster for several companies throughout 
Pennsylvania, that I have given this matter 
a great deal of attention, and I, therefore, 
give to this insurance company my unquali- 
fied approval. I recommend it to your most 
favorable consideration. As you see, Mr. 
Barton’s business energy and the able assist- 
ance of Capt. Brophy, the inspector of this 
company, have now put it upon its feet so 
that it will be sure tostand whether you help 
itor not. Therefore, it is for your interest 
that I say thut I give it my unqualified ap- 
proval. It is for your pecuniary benefit. 
Stock companies have been squeezing us for 
about three years, and itis about time now 
that we secure fair treatment. 

As an illustration of the methods that 
have prevailed in the past, I will cite the 
case of the Harrisburgh company. I fixed 
that rate at one per cent. some six years ago. 
It was a fair rate, both to the companies 
carrying it and to the Harrisburgh company. 
After I surrendered control, the agents 
thought they could secure more by increas- 
ing the rates, and they run the risk up to 
$2.60 on the hundred. I took the position 
that I would not be swindled, and I insisted 
upon the Harrisburgh company dropping 
the insurance, making arrangements in New 





York by which I had the risk carried at the 


rate of one per cent. Being one of the di- 
rectors of the company, 1 can simply say 
that I believe the Edison interests are amply 
protected in the board. You have Mr. Ed- 
gar, Mr, Hastings, treasurer of the Edison 
Electric General Company, and myself, 
largely interested in the wellare of the 
Edison interests generally, and I am very 
desirous of seeing all the aid possible given 
to this company. SBesides the insurance 
feature of it, to some of you who have no 
insurance whatever | would say particularly 
that the value of Captain Brophy’s inspec- 
tion of your stativns, to put you in the posi- 
tion of not being burned out, is worth all 
that the premiums cost youif you have no 
policy for it. That may seem a broad state- 
ment, but 1 make it as an investorin the 
electric light interests, and as such I would 
pay Captain Brophy the amount of premium 
in behalf of the Harrisburgh company for 
hisservices. You must remember that one of 
the most important elements in considering 
the fire hazard 1s the question of prevention, 
and itis far better that you should place 
your station as far from hazard as possible 
rather than look for low rates of premium, 
and an adjustment in case of loss, for the 
reason that whatever we may receive from 
insurance can never compensate us for the 
loss sustained in the suspension of business 
and the inconvenience we are subjected to. 

Mr. Balkam,of Brockton, Mass. ,submitted 
the following resolution : 

Resolved, That the association of Edison I!lumi- 
nating Companies in convention assembled, hereby 
tender a hearty vote of thanks to Mr. 8. E. Barton 
for his able exposition of the mutual insurance 
question, aud the aims and objects of this com- 
pany ; and the association, recognizing the many 
advantages of such a system of insurance, hereb 
gives its unqualified support to the Electric Mutual 
Insurance Company ; and 

Resvived, That the report of the special com- 
mittee comprising the informal statement of the 
secretary and the supplen.entary statement of the 
results of their work, as detailed by Mr. Barton, be 
received and spread upon the minutes of the asso- 
ciation, and that the committee be discharged, 
with the cordial thanks of the association for their 
conscientious work during the two years of their 
successful service. 

Mr. Markle, Detroit, as chairman of the 
Committee on Fuel Gas, made a brief re- 
port as to the progress made since the 
Niagara Falls Convention in the experi- 
mental work of adapting this fuel to uses 
akin to that of electric light and power 
stations. 

Mr. F. E. Jackson, of the lamp depart- 
ment of the Edison General Electric Com- 
pany, then read his paper on the use of 
miniature incandescent lamps in decorative 
work. : 

Mr. L. Steiringer, the well-known expert 
in the diffusion of light, being called upon 
to make some further explanations of the 
possibilities in the application of small 
lamps, gave an interesting and valuable 
talk upon the general subject, referring 
among other things to the effects produced 
by the Tower of Light at the Minneapolis 
Industrial Exposition. 

Mr. E. R. Weeks, of Kansas City, intro- 
duced the subject of the heating of buildings 
from central stations by exhaust steam, and 
a discussion which followed brought up 
Messrs. Edgar, Beggs, Markle and Vail. 

The secretary read the following paper 
upon the formulation of a code of insurance 
rules whichit is proposed shall be adopted 
by the underwriters throughout the country: 


A National Code of Insurance Rules 
Affecting Electric and Power 
Installation, 


BY W. J. JENKS, 


It has often beer noted as one of the evi- 
dences of the incomplete development of the 
present system of electric light and power 
construction, that the rules enforced by the 
underwriters in different sections of. the 
country are so widely different as to make it 
impossible for a construction firm in Boston 
to be at all certain of being able, without 
further education, to do work in Philadel- 
phia acceptable to the insurance inspector, 
or fora supply man in Chicago to be sure 
that he is furnishing material which the 
underwriters of Cincinnati will approve. 

From the time of the formation of the 
original rules for wiring of buildings for in- 
candescent lamps (resulting from the confer- 
ences of the New York Board with the 
practical people of the Edison Company) to 
the present, all codes used by the insurance 
fraternity have, while annually growing 
nearer to a standard, embodied so many un- 
certain quantities and individual notions, that 
it has been hard to predict what a year 
might bring forth in modification of exist- 
ing requirements. Very much has_ been 
done by the earnest efforts of the inspectors 
of the New England Exchange and the 
New York State Board, as well as the prac- 
tical labors of the Philadelphia Fire Patrol 
and the Chicago city officials; but it has 
been reserved for the present year to evolve 
a plan which promises to speedily revolu- 
tionize the chaotic condition of matters of 
this kind by harmonizing all the minor dis- 
tinctions which exist in the codes heretofore 
enforced by the insurance inspectors of dif- 





ferent sections in one National code, which, 
by reason of the authority by which it is 
supported, will be adopted by a large major- 
ity, if not by the entire fraternity, of the in- 
surance men in the United States. 

At the Kansas City meeting of February 
last, the National Electric Light Association 
chose a committee for the purpose of con- 
ferring with the insurance people, and, if 
possible, of setting on foot such measures 
as might result in this uniform code. 

Pursuant to this plan, the secretary of the 
committee, Mr. George Cutter, of Chicago, 
entered into correspondence with the repre- 
sentatives of the active executive ins rance 
associations and with -the leading electric 
light companies of the country,. and the 
result of his persistent and intelligent en- 
deavors in this direction appeared at a 
meeting of the committee and the representa- 
tives of the two interests which convened 
at the Stockton Hotel, Cape ».ay, August 
16th, three days in advance of the first 
session of the convention of the National 
Association. 

The committee held its first meeting on 
Saturday evening, Mr. Cutter in the chair, 
and the names of the remaining gentlemen 
present were as follows : 

C. M. Goddard, inspector New England Insurance 
Exchange, Boston, Mass. 

E. C. North, chairman Electric Light Committee, 
New England Insurance Exchange. 

8S. E. Barton, president of the Electric Mutual 
Insurance Co., Boston. 

Wm. Brophy, chief inspector Electric Mutual 
Insurance Co., Boston, and representatives of the 
Mutual Fire Insurance Companies of New England. 
ae E. Cabot, inspector Boston Fire Underwriters’ 

pion. 

W. H. MeDevitt, inspector Philadelphia Fire 
Underwriters’ Association. 

J. P. Barrett, city electrician Chicago, Ill., and 
also representative of the Chicago Board of Fire 
Underwriters. 

W. A. Anderson, secretary New York Board of 
Fire Underwriters and also secretary of the Na- 
tional Board of Fire Underwriters. 

W. De L. Boughton, chairman Electrim Light 
Committee, New York Board of Fire Underwriters. 

H. O. Kline, chairman of the Electric Light Com- 
mittee, Underwriters’ Association of the Middle 
i Philadelphia, Pa. 

. J. Babcock, chairman Light Committee Insur- 
ance Association of the State of New Yord, Bing- 
hamton, N. Y. 

C. E. Bliven, chairman Electric Light Committee, 
Western Union Fire Underwriters’ Association, Chi- 
cago, Ill., and representative of the Fire Under- 
writers’ Association of the Northwest. 

J. 8. Alfred, inspector Southern Tariff Associa- 
tion, Atlanta, Ga. 

R. H. McMath, representative St. Louis Board of 
Fire Underwriters. 

J. R. Lovejoy. Thomson-Houston Electric Com- 
pany, Boston, Mass. 

P. H. Alexander, Westinghouse Electric Company, 


New York. 

W. J. Jenks, Edison General Electric Company, 
New York. 

Mr. Cutter was chosen secretary, and the 
chairman stated the object of the meeting as 
being the securing of a harmony of ideas 
between the electric light and insurance in- 
terests. 

An extended discussion of the proper 
basis of a code of generic or fuodamental 
rules, extended through several sessions, 
and resulted in an outline representing, 
practically, the unanimous views of the 
gentlemen present. Exhaustive statements 
of the reasons for the position assumed in 
this initial code were made by the electric 
light representatives and agreed to by the 
insurance inspectors as embodying the re- 
sults of their experience. A special com- 
mittee presented, at the second session, a 
code of by-laws as the basis of a permanent 
organization, which was, early in the delib- 
erations of the meeting, decided upon as the 
only practical method of securing and per- 
petuating an influence sufficiently positive 
and controlling to be permanent. A con- 
cise summary of a few of these by-laws will 
illustrate the scope of the work to be done, 
the solidity of the basis upon which the or- 
gapization was effected, and the standing of 
the insurance representatives composing the 
organization, is a guarantee of that import- 
ant work in that executive direction in 
which former efforts have been lacking. 

The name decided upon was ‘‘ The 
National Electric Insurance Bureau,” and 
the object is stated by the by-laws to be 
‘the harmonizing of the electric interests 
and the fire insurance interests of the United 
States.” 

It is also provided that, in addition to the 
membership indicated by the names of those 
in attendance, one member may be chosen 
by the National Telephone Association, one 
by the Western Union Telegraph Company, 
one by the Postal Telegraph Company, one 
by the National Society of Fire Engineers, 
one by the Underwriters’ Association of the 
Pacific Union States, and such other insur- 
ance representatives as may apply for mem- 
bership and be deemed eligible. 

It was settled that as a method of com- 
pleting an organization for the opening 
year, the gentlemen of the committee chosen 
by the national association, and represent- 
atives of the other organizations above 
named having been called together by the 
original committee, should be members of 
the bureau until the following meeting, or 
until their successors @vere chosen. 

Officers were elected as follows: Presi- 
dent, Major C. E. Bliven, Chicago ; secre- 
tary and treasurer, George Cutter, Chicago ; 
executive committee, Messrs, Bliven, Bro- 
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phy, Lovejoy, Jenks, Anderson, McDevitt 
and Cutter. 

A committee consisting of Messrs. Barrett, 
Goddard and McMath, was chosen to gather 
information regarding city and State laws 
bearing upon electric interests. 

After a very careful discussion of the 
best method of attaining the primal object 
of the meeting, namely, a uniform code of 
rules which shall be national in their appli- 
cation, the following members were chosen 
a committee to outline such a code: 
Messrs. Bliven, Cutter, McDevitt, Cabot 
and Jenks. 

The deliberations of the meeting consumed 
six sessions, and an adjournment was made 
on Monday evening, August 18th, subject 
to the call of the president, or to the time 
of the annual meeting, which, by the by- 
laws, was fixed to be held some time during 
August of each year at such day and place 
as the executive committee may determine. 
The committee charged with the work of 
codifying rules were instructed to secure as 
many different sets of codes as may be at 
present in force by any of the State or local 
boards throughout the country, and by such 
light and power companies as may have given 
careful thought to this matter. It is pro- 
posed that these shall be, if possible, har- 
monized and condensed, and that a draft 
embodying whatever may be desirable from 
all, be sent by the committee to the organi- 
zations from which the different codes 
emanated, for criticism and suggestion. 
Also, that on return of such criticisms a 
final arrangement may be made and an 
improved code, thus prepared, submitted to 
a future meeting of the bureau for adoption. 

It will at once be seen that from the fact 
that the large majority of the members of 
this bureau are executive insurance officers, 
and that as they represent 150 or more of the 
leading insurance companies doing business 
throughout the United States, the adoption 
of any code of rules by such a body will 
mean the immediate enforcement through- 
out theterritory over which they havecontrol. 
Copies will be at once sent to the represent- 
atives of these numerous companies, includ- 
ing compact agents and local boards, and 
the inspectors will be provided with the 
code as a method of instruction, simply 
forming an addition to their previous duty, 
for the general inspection of buildings, and 
thus a most effective plan of determining 
whether or not proper methods have been 
pursued will at once be adopted by the 
underwriters. Hence, by the operation of a 
logical and mandatory plan, a rigid surveil- 
ance will be exercised over all constructing 
firms, and a great advantage immediately 
gained by the application of a uniform 
standard throughout the country. 

The significance of the action taken, and 
the probable results, may be better under- 
stood when it is remembered that this is the 
first systematic effort made to secure the 
adoption of a uniform code of rules by the 
executive managers of a large number of the 
different insurance organizations represented 
by the several associations of the United 
States. 

Mr. Carroll, of Birmingham, Ala., then 
offered the following, which was unani- 
mously adopted : 

Resolved, That the association, recognizing the 
great importance of securing uniformity in the 
insurance rules, by which installations of electric 
light and power throughout the United States are 
inspected, express their interest in the work of the 
National Electric Insurance Bureau as reported by 
our secretary, and bespeak for the codifying com- 
mittee of the Bureau the cordial co-operation of all 
electric illuminating companies which may be able 
to contribute to the result which the committee has 
In view. 

The executive committee presented the 
following resolution, which was unapi- 
mously adopted : 

Resolved, That the president and secretary of this 
association be requested to express to the committee 
on the census of the United States Senate. the hearty 
—— and support of the association of Edison 
Illuminating Companies of Senate Bill No. 1, en- 
titled ‘A Bill to Amend an Act Entitled, an Act 
to Provide for the Taking of the Eleventh and 
Subsequent Census,” approved March Ist, 1489; 
and, further, that the members of this association 
be requested to urge upon their respective repre- 
sentatives in Congress the necessity for the passage 
of said bill. 

Mr. Van Sickel, of Sault Ste. Marie, in- 
quired as to the proper construction of 
submarine cables for electric light and 
power work, and remarks were made by 
Messrs. Stieringer, Edgar, Beggs, Nichols, 
and the secretary was instructed to request 
Mr. Kennelly, of the Edison laboratory, to 
prepare a paper on the subject to be incor- 
porated in the minutes of this meeting. 

On motion of Mr. Edgar, the association 
adjourned to meet on the Atlantic seaboard 
12 months hence, the exact date and place to 
be designated by the executive committee. 





Notes. 

The Minnesota Electric Company made a 
very neat display of electrical supplies on 
the third floor of the building. 

The following gentlemen were present in 
Minneapolis during the Edison Conven- 
tion: H. I. Skilton, New York; H. M. Luf- 
kin, New York; M. 8. Bairdand A. D. New- 





ton, of the Eddy Motor Company ; Foree 
Bain and wife, Chicago ; Jno. Roberts and 
wife, Chicago. 

The J. R. Clark Company, manufacturers 
of wooden specialties, cross arms, pins, 
brackets, ete., occupied a space directly op- 
posite to the Thomson-Houston welding ex- 
hibit. H. J. Clark, treasurer and general 
manager, represented the company and en- 
tertained all visitors. 

M. E. Baird recently closed a contract on 
Toronto, Canada, for the installation of 11 
motors in the office of the Toronto Globe, 
aggregating 50 horse-power. These motors 
will be used for running presses. Mr. Baird 
while in Toronto closed contracts for small 
motors, aggregating 40 horse-power. 

Elegfrical journals were represented by 
the following gentlemen: W. F. Collins, 
Electrical Engineer; A. C. Durborow and J. 
B. O’Hara, Western Electrician; E. J. 
Powers, Electrical Industries ; Thomas R. 
Taltavall, Hlectric Age; Fred. De Land, 
Electrical World ; Jno. Roberts, Street Rail- 
way Gazette ; D. B. Dean, ELectrricaL RE- 
VIEW. 





Exhibits Displayed at the Edison 
Association Meeting. 


The electrical exhibition at the Minneap- 
olis Exhibition was of the first order,and the 
secret of the rivalry which existed between 
a few of the prominent companies tended to 
enhance the display. The Thomson-Hous- 
ton Welding Company made a very fine dis- 
play of their apparatus on the second floor, 
and attracted a great deal of interest. Four 
machines were in almost constant operation, 
while thousands of samples of the electric 
welding were carried away by the interested 
spectators. The above exhibit was in charge 
of W.S. Gorton, who was ably assisted by 
Messrs. Biggs and Pond, of the Edison Com- 
pany. The exhibit of the Edison Machine 
Company,at the left of the main entrance of 
the building covered a space of 60 by 20 feet. 
The company’s booth was tastily decorated, 
and displayed to good advantage Edison’s 
underground conduit, together with junction 
boxes, connections and so forth ; reels of 
cables, insulated wire and cord were also 
shown. This exhibit was in charge of Mr. 
W. 8S. Howell. 

The Tower of Glory was, without doubt, 
the most interesting feature of the Exposi- 
tion. Much has been said and written re- 
garding this tower, which was designed by 
Mr. L. Stieringer, of the Edison Company, 
and constructed under the direct supervision 
of Mr. W. C. Hammer, and occupied the 
entire floor space under the right shaft in the 
center of the building, and the sight was in- 
deed a grand one when the 7,500 incandes- 
cent lights were in full blast. Around the 
tower was a beautiful Jawn, through which 
a stream of water coursed. Circling the 
tower was a miniature electric line, on which 
wasrun a motor car and two coaches. In 
the background, directly beneath the band 
stand, a scenic effect had been arranged in 
imitation of hills. valleys and so forth. At 
the foot of the hill a mill, running under 
full head, with a neat little cottage near by, 
which waslighted by electricity.added beauty 
to the scene. Directly beneath the tower 
was a large cave, in which the complicated 
switchboard was placed for manipulating the 
lights. The lamps were of four candle- 
power each, connected eight in series, and 
arranged on the tower in stars. diamonds 
and squares, while from the ceiling were 
suspended cords, all meeting in a common 
center, on each of which was ranged some 
75 lamps,every other one of different colors. 

The Interior Conduit Company’s exhibit 
occupied a liberal space on the second floor, 
on which were exhibited conduit for interior 
work, street work, and so forth, together 
with junctions and flat boxes. 

C. J. Thompson, of St. Paul, made a very 
neat display of electrical supplies, Detroit 
motors and Continental dynamos. 

The Carpenter-Nevans Electric Heating 
Company exhibited, at their place,flat irons, 
embossing machines, tea pots, stew pans, 
water boilers, doughnut fryers, griddle cake 
bakers, ovens and laundry machines, elec- 
tricity being used as the heating agent. Mr. 
B. R. Shaven was in charge of the above. 

One novel exhibit among Edison’s was a 
20 light dynamo run as a motor, driving 
two five light dynamo lamps of two candle- 
power being shown on a minature pole line 
on the three wire system. 

The Edison exhibits which were scattered 
about in different parts of the building at- 
tracted universal attention, and included 
exhibits of telegraph machines, including 
the train telegraph chemical] meters and a 
varied exhibit of experimental telephone and 
telegraph instruments, together with the 
first phonograph made by Mr. Edison. 

The Northwest Thomson-Houston Elec- 
tric Company, of St. Paul, had several ex- 
hibits of an interesting nature, at different 





parts of the building. A full line of elec- 
trical supplies and fixtures were shown. 
The company also furnished arc lights 
throughout the building, which gave great 
satisfaction to the management and the 
patrons. 

One of the most novel and attractive ex- 
hibits is found in the lower hall of the art 
gallery, and consists of the Edison phono- 
graphs, 12 in number; three of these ma- 
chines are used to repeat conversation, 
while the balance were placed, one in a 
booth, equipped with musical rolls ; enough 
tubes were provided so that six persons 
could listen at one time. One of the most 
amusing pieces produced by the phonograph 
is the crying of an infant. 

The simplicity of the phonograph was 
plainly shown by the manipulation of the 
machine by the young lady in charge of 
each booth; only a few minutes being 
necessary to instruct them as to the regula- 
tion of the machines. 

The phonograph dolls were also an inter- 
esting feature, and was admired by many. 
The phonograph exhibit was under the 
management of Mr. A. T. F. Wangemann, 
who is an Edison expert from the Edison 
Laboratory, Orange, N. J. Mr. Wange- 
mann was ably assisted by Mr. J. L. Glasby. 
The rolls used for the exhibition were from 
the Edison Laboratory. 


—_- 


Electrical Committee of the World’s 
Fair. 


Mr. Gardiner C. Sims, of Rhode Island, 
the eminent engine manufacturer, has been 
made chairman of the Committee on Elec- 
tricity and Electrical Appliances of the 
World’s Columbian Commission, as well as 
a member of several other important com- 
mittees. Every electrical man who knows 
Mr. Sims will be pleased with his selection. 
He is thoroughly capable, and wellinformed 
on the progress made in all branches of 
electrical work. 

The other members of the committee are 
the following named gentlemen : 

C. B. Hopkins, Washington. 

M. Ryan, North Dakota. 

G. W. Allen, Commissioner-at-large. 

W. G. Davis, Maine. 

F. W. Breed, Massachusetts. 

O. R. Hundley, Alabama. 

R. R. Price, Kansas. 


—_ emo — 
PERSONAL. 

Mr. C. D. Crandall, of the Western Elec- 
tric Company, Chicago, is enjoying a few 
days in New York, with headquarters at the 
Hotel Imperial. 


Mr. Frank B. Knight, Austin, Tex., where 
he ably represents the American Bell Tele- 
phone Company, is making his headquarters 
at the Electric Club for a few days. 


Mr. Henry C. Whitney, lately of the 
Crosby Electric Company, has been ap- 
pointed the superintendent of agencies for 
the Consolidated Electric Storage Company, 
with headquarters at 120 Broadway, this 
city. 





Mr. C. Corbett, assistant superintendent 
of the Western Union Telegraph Company 
at Detroit, met many of his old friends 
among the. telephone men attending the 
convention. On the second day of the 
meeting he arranged to have all messages 
sent by members transmitted ‘‘D. H.,” an 
act which was quite generally appreciated. 


OUR LONDON LETTER. 


City of London Electric Lighting.— The 
provisional order for the lighting of the city 
has at last been confirmed. The city has 
been divided into three portions, the central 
has been given to the Brush Electrical En- 
gineering Company while the easterly por- 
tion has been allotted to the Laing, Wharton 
& Down Construction Syndicate. The city 
authorities have introduced several special 
conditions. Each of the firms have to deposit 
£1,000 which will be returned from time to 
time on certificate of the inspector of the 
Board of Trade. In default of energy to 
the public lamps there is to be a penalty of 
40s. for each lamp per day, but the penalties 
in aggregate shall not exceed for one day 
£50. The infliction of the penalty to be in 
hands of the court having knowledge of 
the case and who are judges as to whether it 
was an avoidable accident or inevitable. 

Ferranti Mains and Tests.—The mains are 
now being laid in Blackfriars Bridge Road, 
and are, therefore, within easy distance of 
the city. They are to be taken along Stam- 
ford street to Charing Cross, and then the 
full pressure will be turned on. Very 
elaborate tests have been made over 
a mile at full pressure in one length and 








sufficient current has been passed through 
to actually light lamps along that length. 
The tests were graduated with potentials of 
10, 20, 100, 500, 1,000, 2,500, 10,000 and 
20,000 volts. During the last week four 
times the number of former workmen have 
been employed. 

Electric Traction on the West Metropolitan 
Tramway Company.— At the company’s 
general meeting held last week the chairman 
stated that for several montbs past there had 
been negotiations in regard to electric trac- 
tion, but owing to delays, the electrical com- 
pany had, it was much to be regretted, with- 
drawn their proposal. However there were 
fresh negotiations now in progress with 
another electrical company who were willing 
to undertake the work on advantageous 
terms as soon as the local authorities’ sanc- 
tion had been obtained. The company’s 
relations with the vestries were most friendly, 
and when the matter of electricity was 
settled he looked confidently forward to the 
shareholders’ obtaining a good return for 
the money they had invested. 

The London Road Car Company.—A con- 
tract has been entered into with the Brush 
Electrical Engineering Company for the 
supply of 60 omnibuses for horse traction. 
They are to be built at the Brush Company’s 
Falcon Works, Longborough, which have 
had to be largely increased to cope with the 
enormous demands for engines and cars for 
electric traction and otherwise, and for elec- 
trical and general machinery of al) descrip- 
tions. 

The Petroleum Engine Company, Limited.— 
Thiscompany formed a couple of years since 
for the manufacture of engines. under the 
combined patents of Etéve, Hume and 
Priestman, has just issued its annual report. 
There has not been such rapid progress as the 
directors anticipated, but the development 
of a new motive power and the obtaining of 
the favorable opinion of the public is not a 
thing to be carried through in a few months. 
In royalties there has been a steady increase. 
Prior to June, 1888, the amount was £18; to 
June, 1889, the amount of royalties was 
£559, and to June, 1890, it amounts to 
£1,035, so that under proper management, 
there is no doubt, substantial dividends are 
only a matter of time and patience. 


Electric Launches on the Thames. — 
Through the kindly invitation of Admiral 
the Hon. A. Denison, the Farl of Londes- 
borough’s brother, I had the pleasure of 
trying last Sunday, the very enjovable 
mode of Thames traveling introduced by 
Messrs. M. Immisch and Company, in the 
new electric launches. Perfectly noiseless, 
with neither smoke, dirt. nor the many other 
inconveniences attending steam launches, a 
quick, easy motion through the water, past 
scenery whose beauty is world-famed, and 
one can readily believe in what is necessary 
to constitute perfect enjoyment. We started 
from Moulsey Lock, at Hampton Court, 
and with a single charging our launch, the 
Iota, carried us well beyond Staines and 
back to town, with a reasonable time al- 
lowed for lunch. The party wasa small 
one. but what was wanting in numbers was 
made up in quality. Among those on 
board was Miss Ethel Matthews, the young 
lady whose beauty was the rage of the late 
London season, and who, as understudy to 
Miss Maud Millett. at the Comedy Theatre, 
is, in the Jatter lady’s temporary absence, 
now taking the leading part in ‘‘ Nerves,” 
and with so much power and ability that the 
critics who have acknowledged Miss Maud 
Millett’s histrionic abilities for the last six 
vears, are now dubious as to whom should 
be assigned the palm in the part, the lady of 
many years’ experience or the new star who 
has burst into the horizon, and though only 
20 vears of age, has in Jess than two years 
made for herself so very high a place in the 
profession. But of one thing there is no 
doubt ’that, acknowledged beauty, though 
Miss Maud Millett may be, both in appear- 
ance and in style, she must play a very de- 
cided second to the lovely and highly accom- 
plished Miss Ethel Matthews. 

Elmore’s Patent Copper Depositing Com- 
pany, Limited.—This company are obtaining 
even higher prices for their manufactured 
goods than was anticipated, and a saving 
has also been effected upon the cost of 
manufacture. The £2 shares bave been as 
high as £8 and the present price is about 
£7. The company has been able to pay a 
large dividend, and has a large number of 
orders on hand. 

Breslau.—For a central station of 8,000 
lamps capacity, with extension to 30,000 
lamps, 1,000,000 marks has been voted. 
Messrs. Siemens and Halske’s plans and 
tenders have been accepted, and the system 
used will be continuous currents with ac- 
cumulators charged during the day, 

The Thomson-Houston Company.—Z’ Hlec- 
tricita, the Italian electrical paper, came 
out last week with an immense supplement 
devoted toa description of the Thomson- 
Houston system, and giving a list of places 
at which the system is employed in Eng- 
land, Scotland. France, Italy. Belgium, 
Russia, Spain, Finland and Sweden. 

CHARLES FFRENCH. 

London, Sept. 18, 1890. 

















The Connecticut Motor Com- 
pany will be represented by Mr. J. O. 
Rusling at both the Edison Convention at 
Minneapolis and at the St. Louis Electrical 
Exposition, where they will have a complete 
exhibit on view throughout the season. 

The Thomson-Houston Company 
is to equip the Rockville Railway, which is 
to run from the District of Columbia line 
10 miles out into Maryland and will connect 
with the Tennallytown road. John E. 
Beall, of Washington, is the active business 
manager of this company. 

The Chloride of Silver Dry Cell 
Battery Company, of Baltimore, Md., 
is the name under which the John A. Barrett 
Battery Company is now known. The 
change in name was made owing to its 
similarity to the names of other firms in 
parallel lines of business. 

The Weston Electrical Instru- 
ment Company, Newark, N. J., have 
sent out a handsomely illustrated catalogue 
and price list of their direct-reading volt- 
meters and ammeters for direct current 
circuits. <A list of very strong testimonials 
from prominent electricians is presented. 
To facilitate customersin ordering, acompre- 
hensive telegraphic code is given. 

Pattison Brothers, 135-137 Broad- 
way, New York, have just finished putting 
in shape the lines and station of the Edison 
Electric Illuminating Company, of Lancas- 
Pa. They have also just completed 
wiring for 250 incandescent lights in the 
factory of John Simmons & Company, in 
Leonard street, this city, and are now in 
stalling a 45-light arc plantin Sunbury for 
Mr. P. B. Shaw. 

Mr. F. E. Degenhardt represented 
the Standard Underground Cable Company 
at the Telephone Convention, and gave his 
friends the pleasure of his genial presence. 
Ile had with him a number of samples of 
bunched telephone cables with the wires 
twisted in pairs, the features of which were 
unusually low static capacity and high 
insulation. The telephone delegates took 
much interest in these cable samples. 

The Hall Signal Company, of this 
city, recently issued what has been pro- 
nounced by critics ‘‘the handsomest cata- 
logue of railway supplies ever gotten up.” 
{t fully illustrates and describes the Hall 
system of railroad signaling. The cata- 
12x17 inches, with an embossed 
bronze cover. The first page is printed in 
gold and colors, all in perfect harmony. 
The wood-cuts throughout the book are exe- 
cuted in the highest style of the art and 
printed on the very best paper. Lack of 
spice forbids a detailed description, but 
when it is stated that Bartlett & Company, 
of this city, produced the catalogue, further 
comment becomes superfluous, 

The New York Belting and 
Packing Company, of this city, re- 
ceived the very large order given for belting 
for the new grain elevator ‘‘ A,’ erected by 
the New York Central & Hudson River 
Railroad Company, to take the place of ele- 
vators ‘“‘ A” and *‘ B,” which were destroyed 
by fire a little over a year ago. The order 
was for 71 belts, all rubber and of their 
manufacture, among which were 19 elevator 
5-ply bucket belts, each 31% feet long and 22 
inches wide. The main driving belt is 350 
feet long, 52 inches wide and 8-ply thick. 
This belt was for some time on exhibition at 
the manufacturers’ principal offices and sales- 
rooms, 15 Park Row, New York, where it 
attracted considerable attention. 


At the St. Louis Exhibition, one 
of the exhibits, as indicating the advance of 
home manufactures, is that displayed by 
Queen & Company, of Philadelphia. This 
enterprising firm had exhibited there a full 
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line of their Standard electrical test instru- 
ments. First should be mentioned the 
collection of resistance boxes, which was a 
tine assortment of American make. The 
‘‘Queen” Standard resistance boxes No. 1, 
Standard megohm box, P. O. box No. 2, 
and a full line of their portable testing sets, 
made a showing that interested many. 
These testing sets appeared to possess valu- 
able peculiarities, used only by Queen & 
Company. Ammeters and voltmeters for all 
classes of work are attractively shown. 
Weli-known types are to be seen, such as the 
Ayrton & Perry, ‘‘ Deprez-Carpentier,” 
‘*Cardew,” electro-dynamometers, and also 
Queen’s new ‘‘MagneticVane” meters which, 
while but recently placed on the market, are 
finding friends. They are adapted for 
central stations, electric railways, marine 
plants, isolated plants, etc., and the low 
prices at which they can be obtained place 
them within the reach of all. Reading 
telescopes, galvanometers, speed indicators, 
testing batteries and other instruments, 
together with those mentioned above, go to 
make up an exhibit that reflected credit 
upon Queen & Company. 

The Detroit Electrical Works, 
Detroit, have recently sent out a circular 
letterin which are set forth the claims of the 
Rae electric railway system which they 
control. The following are a few extracts: 
“‘ We began to design and manufacture elec- 
trical apparatus for street railway work in 
1884, equipping the Highland Park Electric 
Rai)way, in Detroit, in that year, and our 
present system is the result of a continued 
series of experiments conducted since that 
time. The characteristic feature of the 


Rae system is a single motor geared to both 
axles, a construction which permits the use 
of large wearing parts, slow speed of arma- 
ture shaft, and, therefore, reduced friction 
and long life. The manner of mounting the 
motor secures perfect insulation between the 
motor and truck, eliminating all electrical 
strain, and making burn-outs from this 
cause impossible.” It is claimed that they 
have nut Jost an armature or field upon any 
of the cars equipped from any electrical 
cause at any time. Itisstated that the Rae 
system contemplates one motor of 30 horse- 
power to each car; wearing parts made 
large and run slowly ; motor bearings are 
provided with graphite bushings which 
require no oil and, therefore, do not throw 
oi: on the commutator ; the axle gears are 
enclosed in a dust-proof case and run in oil; 
the truck makes no more noise than an 
ordinary horse car. The details of contre] 
have been as carefully worked out as have 
tiie motor and method of gearing. The con- 
trolling apparatus occupies no ‘useful space 
on the platform, the movement of a single 
lever on either platform moves the car in 
either direction. 


RAVELING MEN SELLING TO HARDW ARE 
Plumbers, Steam and Gas Fitters, can secure 
a good side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N Y. 


TO CAPITALISTS. 


A Fortune in the near future to a capitalist who 
can afford to invest a few thousand dollars at pres- 
ent in a wonderful and simple patented in- 
vention. 

By the use of the invention, fire and death by 
electric wires are absolutely prevented. 

Infringers are already making free use of the in 
vention, but capital can sue them and require roy- 
alty upon every device so far made. 

The invention is covered by Letters Patent of the 
United States. The patent is for sale at about 
one per cent. (12) of its true value. 

The purchaser of the — will own that which 
the mayors and boards of control in every city 
will soon require in use in every electric light sta 
tion. Ithas already met with the approval of 
the public, as shown by evidence on record. 

The title of the patent is clear and valid, and the 
claims cover the invention so broadly that there is 
no room left whereby an infringer can escape pay- 
ing royalty and damages. 

The present owner of the patent has no capital 
whatever, and no influence, and is willing to sell 
out at a very low figure. 

The patent may be inspected and examined by 
the proposed purchaser’s attorney or expert, and 
the whole history of the case through the Patent 
Office, with all references and objections, will be 
cheerfully submitted. 

For full information, address or call upon 


ELECTRIC SAFETY DEVICE, 


Care of ‘* ELectricaL Review,” New York. 


ANTED.— Correspondence 

with a gentleman of capital, 

by the inventor of an ELECTRIC 
CLOCK that can be made and sold 
at a very low figure, therefore will sell 
They 


made any size and require no atten- 








in large quantities. can be 


tion. They are the simplest thing 
on earth. 
Address, POPE, 
96 Nassau Street, N. Y. 
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PATENT PERFORATED 


flectrie Leather Belting 


MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Con. CLIFF ST. 











== BRANCHES: 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 








WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


911 F STREET, N.W., 
WASHINGTON, D.C. 


A General Banking Business Transacted. 


CaPITAL, $250,000. 





B. H. Wane, Foe est, A.T. Ls: + maga Vice-Prest. 


PARKER, Cashier. 





WASHINGTON LOAN AND TRUS? C0,, 


Temporary Offices, 1001 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Deposits. Has for sale 
Secured Investments. 


CAPITAL, = = = = #* $1,000,000 
CALL AND SEE OR WRITE TO US. 


B. H. Warner, Prest. W.B. onenan, Sy Secretary. 
:< Joy Epson, V.-Prest. W.B. GuRLEY, Act’g Treas, 


Washington Electric — Co., 
Room 86, Corcoran Buil 
Washington, D. C. 


Manufacturers and constructors of ened 
Cotta —- for Bo bo < all “ey fiona 
Approv e engineers 0} e District o1 jum- 
i end looal 1 companies. Can be examined by 
interes: parties. 








INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 
to 50 horse-power. The only electric moto 
on the market to-day. 


F. Z. MAGUIRE, 
ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER 
TIES BOUGHT AND SOLD. 














FINANCIAL. 

Closing quotations of electric stocks, frou, 
F. Z. Maguire, Electrical Securities, 18 Wall 
street, N. Y., Saturday, September 20, 189v. 
New York, Boston and Washington Stock 
Exchanges. 

NEW YORE. 
Western Union Telegraph Co 
Edison General Electric EE SRO? 


Consolidated Electric Light.................... 
Edison Electric Iluminating Co.. 
United States Electric Light................... 
North American a enedenianases 
Amer. Telegraph & Cable Uo...............0.. 83. 

















Continental & South American... ............ 157. 
Ne hoe dene aden Kasseeoeen ta medewten 205. 
Commercial Cable Co *10146 
Postal Telegraph Cable................2005 oe. 39. 
BOSTON. 
Thomson- Houston Electric eT 51. 
Preferred . .... 2544. 
os ” vad » OO a 12. 
“ 254 " Series TK ccseese 6. 
” as International....... 
Welding Co............ 
European Welding Co. a 3 
Ft. w ayne Electric Co ......ccceeseecceveesees 114. 
TELEPHONE: 
a EE Wecccjevertncastvesecessaeean 
New England...... 
Mexican .........+..- 
Tropical American 
MISCELLANEOUS: 
Edison Phonograph Doll........... ...... 2. 
WASHINGTON. 
ne a ay keg ae : 
Chesapeake and Potomac..... he 71. 
American Graphophone...............++++ «.- 1654. 
United States Electric Light (Washington)... .168. 
Eckington and Soldiers’ Home Raiiway...... 68. 
PITTSBURGH. 


Westinghouse Electric Co..........-..-..-++++ 


*Ex. Dividend. 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON SePremnen 16, 1600. 


486, 316 Electric incandescent es John § S. Pot- 
ter, Newton; David J. Cartwright, ‘Boston, and 
Benjamin B. Keyes, Chelsea, Mass. ; said Cartw right 
and Keyes assignors to said Potter. 

436,334 436,335 Telephone; Wm. Burnley, North 
East, Pa., assignor of two-thirds to Chas. A. Hitch- 
cock, same place, and Lewis F. Watson, Warren, 








436,354 Electric cigar lighter; Mortimer M. Hay- 
den, New York * % 2 

436,371 Railway signal; Preston C. Morse, Natick, 
and Henry D. Winton, Wellesly Hills, Mass., as- 
signors, by mesne assignments to the Hall Signal 
Co., Portland, Me. 

436,387 Socket for incandescent electric Jamps; 
Horace E. Swift, Boston, Mass. 

436,408 eng a electric machine; Stephen D. 
Field, Yonkers, N. Y 

436,410 Electro-magnetic 
Philadelphia, Pa. 

436,412 Electrical switch; 


bell; John Geary, 


Frederick D. A. Goold, 


New York, 

436,425 Electric railway; Hosea W. Libbey, 
Boston, Mass. 

436.482 Electric conductor; Wm. E. Oebhile, 


Philadelphia, Pa., assignor to Oehile Bros. & Co. 

436,439 436,742 436,743 Electric motorcar; Wm. 
Robinson, Boston, Mass., assignor to the Robinson 
Radial Car Truck Co., Portland, Me. 

436,440 Electric motor car; Wm. Robinson, Bos- 
ton, Mass. 

436,465 Arclamp; Chas. A. Tucker, Islip, N. Y. 

436,512 436,513 Telephone. 436,514 Telephone 
relay; S. Lloyd Wiegand, Philadelphia, Pa. 

436,516 Galvanic battery; John F. Wollensak 
and Wm. E. Gill, Chicago, Ill. 

436,519 Method of electrically heating bars, etc., 
for welding and working purposes; Mark W. 
Dewey, Syracuse, N. Y., assignor to the Dewey 
Corporation, same place. 

436,560 Electro-mechanical gong; 
Watertown, Mass. 

436,571 Trolley re, occas railways; David A. 
Ainslie, Richmond, V 

436,576 iaehaghiaies Joseph Daniels, Hartford, 
Conn., assignor to the Edison United Phonograph 
Co., of New York. 

436,602 Storage battery; Wm. B. Hollingshead, 
Bronxville, assignor of one-half to Sidney H. Car- 
ney, New York, Y. Y 

436,627 Apparatus for automatic photography; 
Theophile E. Engalbert, Paris, France 

436,640 Electrical automatic fire alarm system; 
Wm. F. Singer, Carthage. assignor to the Singer 
Fire Alarm Co. of Buffalo, Limited, Buffalo, N. Y 

436,677 Electrical head-light; James Thorne a: d 
Ebenezer B. Burr, London, England, said Burr 
assignor to said Thorne. 


Geo. Doyle, 








Sigourney Drills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List *‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 
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Daniel W. Baker. Cyrus O. Baker, Jz 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN UM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuz in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchase¢ 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. oa. GoRDon ct Coo., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 


Shultz Belting , Company, 
SHULTZ PATENT FULLED. ) LEATHER B “BELTING AND LAGE LEATHER 


fice and Factory: ismarck and Barton Sts., St. Louis, 


al tanned on the surface only; the interi oo 
si eo a on nena rol Our Bel 


process. 
i acre lable, bugs BELT MADE.” Ag: probe to ore gomer thaa| any dther, ad i the Only pert 


| W.R.OSTRANDER&CO. 
ELECTRICAL MEASUREMENT | 196 & 197 FULTON ST., NEW YORE, 
| Manufacturers 0’ 
Instruments and Batteries of | SPEAKING TUBES,WHISTLES 
the Very Highest Grade. ANNUNCIATORS, 
Precision and Constancy, Quality and Finish | 
the Best in the World. 


Catalogue of Standard Test Sect | 
ments furnished upon application. 


THE E. S. GREELEY & CO., | 
Gano T Dey St., New Yoru. | 











FACTORY, 
De Kalb Ave., 
BROOKLYN. 


Send for Illustrated 
Catalogue. 


STANDARD _— TEST INSTRUMENTS. 








AMMETERS QUEEN’S NEW 
VOLTMETERS Portable Combination 
FOR — Testing Set, 
ag WITH GALVANOMETER. 





WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALCGUE I-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN &CO., - Philadelphia, Pa. 
THE WYCKOFF PIPE C0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES 


works f. 
Wohere are rorgraoh Feien 8, a 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES, 


VARIETIBS. 
PUMPS, VALVES, 01 GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &o. 








SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, Rt. Jd. 





Offlce, Foot of Washingtcn Street, JERSEY CITY, Wa WATSON & STILLMAN, 
Creosoted Lumber, T. ny ee Conduits, Tele | 210 East 43p Street, New Yor Cry. 
graph Poles, Piling and Ties Specia/ Attention to Electrical Work. 





Full assortment of different sizes and qualities on BRAIDER 
SPOOLS , ready for the machines, in Red, Yellow and Green. 











AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
for walls to 7 out. No dirt, as in case of plas 

terer’s mortar. Less weight, less conductivity of cold or heat. Can be used for deaf 


Yell 
g LKS.: ther colors ’to order. Send for Sample and Prices, 
— WM. MACFARLANE, & 00., 81 Grand Street, New York. 
Manufactured in any length slabs from 1-2 to 6 
inches thick. Plastering cone in one-tenth the 
ening, back-plastering, non-conducting or isolating partitions, furring, floors, rcofs, etc. 
FIRE-PROOF, EASILY TRANSPORTABLE. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 
time of old way, winter or summer. No waiting 
EASTERN PLASTER BOARD C0., 52 Broad St., New York, 








THE HORIZONTAL 


| Drilling * Boring Machine 


FIELDS and BEARINGS of DYVNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








Electric and Mechanical Bells. 





SUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Ssc. & ELecrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


, ELECTRIC LIGHT WIRE, 


2  MagNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE. 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


office and Factory, 67 STEWART STREET-, PROVIDENCE, R. I. 









EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Sxo’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS,LTD 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel Locks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! ~ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED TO ALL 


129 BROADWAY, NEW YORK. 


PLACE 


— Pb 2-4 BDI EP 


WAVERLY 


F TY MIT AVE KHIMmMantInNAlT na 
| Ht \\y KITKIAH 
t WAIN AVL PLidWDUIIUI : 








The Standard Open Circuit Batteries of the World, 


AND THE BEST. 


THE LECLANCHE.BATTERY CO., 
149 West 18th Street, New York. ~ 











MAKERS OF 4 1 90-192 
ELEGTRIG. SUPPLIES of ELECTRIC Wy aGAGS 


ry nist’ NRA See 
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General Western Agents: 


PETTINGELL, ANDREWS & CO., K. W. Cut-Outs. 


MASSACHUSETTS ELECTRICAL ENGINEERING CO., 
Tested Fuse Wire. 


THE ELECTRIC GAS LIGHTING CO., 
Gas — — Samson Batteries. 






v 





Fenn nae \\ \\.\ \ \ 


The Wire that gives the SS 
Highest Line Insulation. 


SIMVYPLEX 


The Wire that pays best 
aaa ams in the long run. 





CHUBBUCK BREAK ARM. 


WESTERN HEADQUARTERS FOR 
District Telegraph Apparatus, 
Linemen’s and Wiremen’s Tools, ais fa 
House Goods and Medical Coils, Our SKETCH-CATALOGUE is out. 
CUTTER’S COMBINATION CONE SHADE. Electric Fixtures and Shades. Send Business Card for a Copy. 


STEVENS & BABCOCK, WHEN waiccissnttiion ert. Siaeact 
HAST BAGINAW, MICE. and the PUBLISHER by mentioning the fact that you 


| saw saw the advertisement in the ELECTRICAL REVIEW. 
GEDAR POLES 


o——— FOR — 


ELECTRICAL PURPOSES 


A SPECIALTY. 


ASK. FOR PRICES. 
Deliwered any part of the United States. 





TREBLE CENTER CURVE INSULATOR. 




















WRITE US FOR | 


ENGINE 


——~ AND — 


MANUFACTURER OF 


{INSULATED 


att — 
u 
cA. oan erNt 
MONITOR ELECTRIC 
149 wapash AVE 
CHICAGO. ILL. 








Prices a 
THAN EVER BEFORE. 


WOODBURY ENCINE CoO., 


ROCHESTER, N. Y. 
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GATE CITY ELECTRIC CO., 


S22 DELAWARE STREET, SPECIAL AGENTS 
Kansas City, Mo. 


WE HAVE A VERY LARGE STOCK OF 


Wood and Porcelain Cut-Outs, Cleveland and Paiste Switches, 


UNDERWRITERS’ WIRE, TOOLS, TAPE, INSULATORS 
AND ALL ELECTRICAL SPECIALTIES, 


And Make Shipments Promptly at Low Prices. TRY US! 


THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF- 


PERRET AUTOMATIC ELEC THUG MOTORS AND DYNAMOS. 


MoTroRs 


FOR RUNNING 


le Shops, Elevators and Machinery 


OF ALL KINDS. 





























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, , AS 
High Efficiency, Ee 

Low Speed, Perfect Regulation, |] i 4 — 
Simplicity. — 


HOLMES, BOOTH & HAYDENS, 


®MANUFACTURERS OF 


BARE AND INSULATED WW iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


« PATENT “K (K.” LINE WIRE & 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOCOVILL, NEW YORE AGENT 


——# ELEGTRICAL: SUPPLIES. 


AGENTS FOR DO YOU WANT THE BEST COODS? DO YOU WANT COOD PRICES? 
DO YOU WANT PROMPT SHIPMENTS? 


If so, Write us for Quotations, 


SOUTHERN ELECTRICAL SUPPLY COMPANY, 


FAN OUTFITS 


— For — 


Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ’ 















































tT 
WIRES, TAPE AND CORD, 


CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 





TH HE AMERICAN CIRCULAR LOOM CO., 
SOLE MANUFACTURERS OF 
PATENT VW OVEN INSULATED Wi iRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


THE ILLINOIS ELECTRIC MATERIAL CoO., 620 Atlantic Avenue 
Chicago, Ill. ; 
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National Transformer System. 


The most perfect and reliable system of 
Incandescent Electric Lighting in the World. 











DYNAMOS, <apacity from 350 to 2,000 sixteen candle-power Lamps. 
TRANSFORMERS, constant voltage from one lamp to full load. 


Efficiency guaranteed. 
LAMPS, bighest efficiency, to fit all sockets. 
INSTRUCTIVE Catalogue free. 


WALTER K. FREEMAN, 


{50 Nassau Street, 


ALTERNATING CURRENT DYNAMO WITH EXCITE R COMBINED. CAPAGITY, 600-16 ©. P. LAMPS. SIDE View. N EW YORK. 














————} THE — 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
OUNBQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic Illumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
‘Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 








SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
HEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICAGO. 
McINTOSH & SEYMOUR 








SUPERHEATING RECEIVER, 
PATENTED VALVE SEAT, 
AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
Gorrespondence Solicited. 


<o. && CC.” ELECTRIC MOTORS. 


FAN OUTFITS. 
around the centre of the armature 


ie : Electric Blowers for Ship Wentilation. 
shaft. Thus making the most com- = —i— , 
pact and efficient form of machine rai wiieal| =) MOTORS =" HOISTS 2 MINING TRAMMAYS, 


that can possibly be devised. 






































The only Motors in which the mag- 
netic circuit forms a perfect circle 











Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


New England Office, 63 Oliver Street, Boston. 
Philadelphia ‘‘ 38 South Fourth Street. 
Chicago “Phenix Building. 





One-eighth horse-power to 50 horse- 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


402 cz 4204 Greenwich Street, New Work. 























September 27, 1890 ELECTRICAL REVIEW xvii 


“CANVAS JACKE ET.” 


The Boss Moisture and Weather-Proof Wire. Patent Woven Insulation. Forty Per Cent. Longer Life of Insulation. 
Increase of Eleven Per Cent. Tensile Strength. 


HBLHOTRIOC LIGHT AND RAILWAY SUPPLIES. 


ILLINOIS ELECTRIC MATERIAL CO., 339-341 Rookery Building, Chicago, Ill. 











TRiPr * EwieEectrmnic *« TRuckK. 





SUBSTANTIAL. “EQUIPPED ' WITH DURABLE. 


TRIPP’S ANTI-FRICTION JOURNAL BEARINCS, 


Which are absolutely dust-proof, and a large saving in power guaranteed. Every description of Truck for Electric, Cable and Steam Cars ret by 


TRIPP MANUFACTURING COMPANY, - 180 Summer Street, Boston, Mass. 


*{ JULIEN STORAGE BATTERIES Pe 


MANUFACTURED BY 


The Consolidated Electric Storage Company. 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, FOR BATTERIES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 926 Drexel Building, Philadelphia, Pa. 


BROWNLEE & Co., 


DETROIT, MroE. RUBBER TAPE 
CEDAR POLES CLIMAL ce J SHOE CO 








— co # L/ /S CTRIC LIGHT WIRES 


Sg Ae _ sexy FOR SAMPLE LOT 








For Electric Purposes. | a Za ys | “ a J INSULATING 
ay / We -¢ Pe ZF = PROO Pipecss-cran 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. I Nh ier 
y : Wa ponent TELEPHONE OR 


t=" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Railways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 


The Eddy Eleetrie Mfg. Go. 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward ; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management ; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electroplating, Electrotyping, Copper Refining, Etc. 
NO REVERSING. NO WATER. NO NOISE. NO SPARK. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG. 60: -  - WINDSOR, CONN. 


NEW YORK: 33 Church St. BOSTON: I!!! Arch St. PHILADELPHIA: 506 Commerce St. 
CHICAGO: 329 Rookery Building. KANSAS CITY: Rialto Building, NEW ORLEANS: 78 Custom House St. 
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THE 2 eacrcrmten er MOTOR co., 


Office and Works, PLANTSVWILLE, CONN.” 


Address, P. O. Drawer 62. 








MANUFACTURERS OF 


AvTomATIC ELEcTRIC Motors. 


ALL SIZES, FROM 1-2 TO 50 HORSE-POWER. 


=. DYNAMOS FOR POWER OR LIGHTING. 


Workmanship and Material Unsurpassed. 








fe SIMPLE, DURABLE, EFFICIENT. 








i * on NEW YORK: 17 Broadway. BOSTON: 32 Oliver St. 
25 HORSE-POWER CONSTANT POTENTIAL MOTOR. PHILADELPHIA: 17 N. - Sixth St. NEW HAVEN: 65 Orange St. HARTFORD: 14 State St. 


lh Wear Conant — and Moror Go.. oF Bavtimone, Mo. 


MANUFACTURERS OF 


AMA) ELECTRICAL APPARATUS, 









ELECTRIG MOTORS FOR ALK WORK, 
yamos for Incandescent Lighting 


SPECIAL FEATURES: 


ligh Efficiency. 3« Slow Speed. 


For full information and circulars address, 


- CHADBOURNE, HAZELTON & 60., 


SOLE SELLING AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADINC CITIES. 











Buy TELE 


SCHUYLER APPARATUS Electric Light Fitting. 


IF YOU WANT THE BEST 





A Hand-book for Working Electrical Engineers, 


Ar C Lighting Systel EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 


By JOHN W. URQUHART. 








Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 
| Chapter III. Switchboard and Testing Work. 
| Chapter IV. Arc Light Wiring and Fitting. 
| Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 


Chapter VII. Miscellaneous Information. 








226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, #$2.00. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


Room 456, THE ROOKERY. ELECTRICAL REVIEW, 
13 Park Row, 


CHICA Go. P, 0. Box 3329. NEW YORK. 


Office and Factory, Middletown, Conn. 


pense ees 
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‘lr. fassner’s fry Battery 


—— FOR —— 


OPEN CIRCUIT WORK. 








THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 


No. Height. Width. 
18. Rectangular (Double Cell), 7}in. 33 in. x 3} in. 
17. “cc 73 “ 3§ ee fz “ 
16. Cylindrical (Enameled) 7 “ 3 in. diam. 
15. “ 7 se 3 “ 

PAT ENT No 373 0674 10. rT) 5} “ “ 


3 
3% in. x 13 in. 
2} “ 1} “ 


19. Oval, 
02. Rectangular, 


64 &< 
4. “cc 


A. SCHOVERLINC, 


Sole Agent and Manufacturer, 
111 Chambers Street, NEW YORK. 


Nes} vA: 
“OVEMBER| S74 Io 














TEE VW HESTON STANDARD 


VOLTMETERS «° AMMETERS. 


" OEE RE, 


Me™ 






These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 
Address, 


WESTON ELECTRICAL INSTRUMENT GO,, 


Office and Factory 114, William St., NEWARK, N.J. 


Grimshaw Patented White. Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE GCo., 


R. E. Gatuauer, Secretarv. Sole Manufacturers, 
J. W. Goprrey, Gen’] Manager. 
WwW. B. 649 & 651 BROADWAY. N. Y. 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LIGHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESs —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAEKERS OF 


ARTISTIC 


Eee Ole’ & COMDINALON F XTUreS 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexceliled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 7 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 




















NEW WTWorRrskz. 



























FOREST LAMP HANGER 



















Lamp insulated 
from hanger. . 


No strain on lamp 
connection. 


ADVANTAGES : 


















Lamps when in po- 
sition supported en- 
tirely by cross wire 
or cable, 





No danger of lamp 
dropping by breaking 
or cutting of cord. 





Core in use only 



























when raising or lower- Kase of Operation. 
ing lamp. Low Price, 
MANUFAC TURED BY 
FOREST CITY Electric Works 
Factory, GENEVA, OHIO. 








JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Flectric, fas and {treet Railway 


FINANGIAL REFERENGE 


DIRECTORY 


For 1890. 





CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents in the General Elec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE Co., 


NEW YORK OFFICE, 
TEMPLE COURT. DETROIT, MICH. 
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=3 GENUINE TELEPHONES FOR EXPORT. & 














THE TROPICAL AMERICAN | ELEPHONE (OMPANY 

















Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 








American Bell Telephones, Blake Transmitters and Magnetos, « * x 
* * * “Williams” Magneto Call-Bells, and Standard Switch boards. 
PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Send for New Illustrated Catalogue and Price List to 


New York Office, direct: No. 18 Cortlandt St.-or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 








THE E. S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS. 





LIST OF DYNAMOS IN STOCK. 


















































LIST OF DYNAMOS IN STOCK. 
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Tee Burton Electric Heater Electric Railway Cars 3 * 
ng = ial 
NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! oc 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned Lid fat! 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, a 4 e 
“They are giving us and the public entire satisfaction.’"—Ricuuonp, Va., U. P. Ry. Co. » 
‘*The heat is pleasant, sufficient and economical.’.—MarLBorovuer, Mass., Street Ry. Co. a ee 
‘*We are much pleased with them. and know of no reason why weshall not continue to use them and | . 
recommend them to others."—St. Louis anp East St. Louis ELectric Ry. Co. = wf 4 
Equitable Electric 1 Construction Co., 416-420 Commercial Union Building, Phila., Pa. coo 
AGENCIES :< Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. s 
Electric Merchandise Co., 11 Adams Street, Chicago, III. a 
For Further Information, Address ee z= b> 
THE BURTON ELECTRIC COMPANY, RICHMOND, VA. { tien ] = 4 
io) 
Porcelain Electrical §upplies and Specialtics, tf 
i oe 
MANUFACTURED BY Lad = 
144% 156 Greene St, GREENPOINT, BROOKLYN, D..¥. Y. © 
es 





Ww: is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


Anerean Bel Teleyione Coney 


| 
95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 




















EXTRACT FROM THE REPORT 


— OF —— 


DR. SCHUYLER S. WHEELER, 


-—— ON 


[Jnderground fjre [ight Wires in Hew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 





All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 
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EARADAY GARBON Co., 





PITTSBURGH, PA 





ELEGTRIG LIGHT CARBONS, 


SUBSCRIBE | 
NO WW crecrricat review. | 


The most useful 
st improve- | 
nt in drill presses 





Something New! 

One, two, three, and 
four spindle drills for 
light work. 


SENSITIVE SOYOE © MAREAN 


: = ELECTRICAL APPARATUS, 


| Telegraph and Telephone Supplies, 
Dw ight Shite Machine Co. | No, 1408 Penna. Avenue, 
HARTFORD, CONN. Opp. Willard’s Hotel. WASHINGTON, D. 6, 





~ eet is applied 

















Ove 
Buy the intent aaa 
best. | =e 
chine 

Pa logue a fine 


wi s 

belts. La af e dri er 
= g- te 

Variable speeds 








pro- 
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PARKER-RUSSELL MINING # MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. Booms 307 and 308. 
ST. LOUIS. 








UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 





MAKERS OF 


ARON *® STEEL 


Tee 22) \ron and Copper Wire for Electrical Purposes. 
ei «= PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 






The Standard with all Telegraph and Telephone Companies. 


manufac- 


Since the first introduction of the Electric — Service, — pea expressly 
ae electric Sgn oe See ery req! nm as regards strength, evenness of quality, and 
Send fo yy Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


vice.’? Sen t fr ree on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 


107 & 109 LAKE 8T. 








es are low yet quality tells. 


ay, Corliss Raging. 


well designed and thoroughly built, 
is the best the world es. possesses. 
The e & Bodle pom cin — O., have 
a hight ides ~y of wha i the engine: should be, 
ite oe dy. ~ ome rs 3... say = » em 4 


Seno FOR CaTacoaue. 


JAMES LEFFEL «& Co. 


THE OLD RELIABLE 
—LEFFEL— 
WATER WHEEL, 








m¢ = ha 
“Of the ,w rite for “des crip a peare alan 
THE LANE «& og co., 
CINCINNATI, O. 


SPRINGFIELD, O.. OR 110 LiBEeRTy ST., N.Y. 











gs 


Electric Bells and all {bout Them. 


os 8. RK. BOTTON EB. 





A Practical Book for Practical Men. 


WITH MORE THAN 100 wmabieniienee 








SECOND EDITION. "REVISED. 


PRIGE, 50 GTS. 


SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review. 


13 PARK ROW, 


P. 0. Box 3329, NEW YORK. 











Anctsy\3 
‘ef a PACKING. 
HOSE,— 
MATTING, 


— 


IN TH 


NoRLD: 


IS-PARK‘-ROW,.:-NEW-YORK. 
(Opposite Asvor House.) 
J.H.CHEEVER trea J.D.CHEEVER DEP'Y,TREAS 


“f 


STAAR-TRERDSS 








DOUBLE ARC LAMPS. 


No finely geared clock-work. No close fitting sliding solenoid cores. No steel! pinions or pivots to rust and stick. 


No gearing to clog with dust. 


Practically and theoretically the simplest and best constructed Double Arc Lamp. The 


only Double Arc Lamp manufactured for both high and low tension currents. 
We offer to furnish companies using high or low tension systems with new Double Arc Lamps, guaranteed to 
work satisfactorily, and with guarantee against loss on account of sults for alleged infringement of patents. 


WESTERN ELECTRIC COMPANY, 


CHICACO. NEW YORK. 


LONDON. 


ANTWERP. BERLIN. PARIS. 
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FORT WAYNE ELECTRIC COMPANY, 
Salley In pat Lighting 








a Syste of Law Distape Tia 


ARC DYNAMO AND LAMPS. 
Main Office, FORT WAYNE, 








BRANCH OFFICES: 


——_— 


NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, - - 
SAN FRANCISCO, 
DETROIT, MICH., 


115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street. 

35 New Montgomery Street. 
57 Gratiot Avenue. 








WOOD DYNAMO. 





TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


FORT WAYNE, - ~ - - 
BROOKLYN, - ~ - ~ 


INDIANA. 
NEW YORK. 








SLATTERY INCANDESCENT DYNAMO. 








My | 


->- 





FMPIRE Pir Fuecrai fo. 





INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 














Poles, Cross-arms, Pins, Insulators, Brackets, Switches, | 


| with silk under any other process, while SpLirporF silk covered wire is far superior to the ordinary silk 


Cut-outs, Lamps, Fixtures, Shades, Shade-holders, 
Etc., Etc. 





ATixXs KINDS oF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 





ATIONAL ELECTRIGAL MF6.CO. 


14 & 16 Vesey Street, New York, N. Y. 


SUCCESSORS TO 
Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co, 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 





IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 








The advantages of the Spitirporr Wire over any other insulated 
wire are: 

ist. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity ar» 
preserved against the deleterious effect of dampness. 

8d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
unwind from the ends. 

4th. A greater length of wire prepared under the SpiirporF patents can be wound in a given space 
than wire insulated by any other process known. 

5th. Since the strength of a magnet depends upon the number of its convolutions, SpLirporF 
INSULATED Wire will produce a much stronger magnet of a given size than any other wire in 


the market. 
Wire covered with cotton by the Spiirporr patents is fully equal in every respect to wire covered 


covered wire, in that so much finer silk can be used and such a decrease in bulk effected. 





Having increased our plant ten-fold, we shall be able to furnish wire at short 
notice. We manufacture all grades of wire, Magnet, 
Annunciator, Office, etc., etc. 





SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED /N COLORS. 
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STANDARD ELECTRIC 
SUPPLY COMPANY, 
180 Summer St., Boston, Mass. 
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SOLAR CARBONS FOR ARC LIGHTING, CARBON BRUSHES FOR DYNAMOS AND MOTORS, 

















ELECTRIC SUPPLIES AND LATEST SPECIALTIES 


FOR 


ELECTRIC LIGHTING, ELECTRIC RAILWAYS. 
ELECTRIC eels 
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"TRIPP * ELEcTRIC * TT Rwuvucrkk. 


en 
a. » 
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SUBSTANTIAL. EQU UIPPED W \ TH DURABLE. 


TRIPP’S ANTI-FRICTION JOURNAL BEARINGS, 


Which are absolutely dust-proof, and a large saving in power guaranteed. Every description of Truck for Electric, Cable and Steam Cars pai Ie by 


TRIPP MANUFACTURING COMPANY, : 180 Summer Street, Boston, Mass. 


EUREKA TEMPERED COPPER COMPANY. 


NORTH HAST, PA. 





ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 


WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO, EASTERN SALES OFFICE, 35 BROADWAY, NEW YORK. 


od JULIEN STORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Company. 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 








120 Broadway, N.Y. 926 Drexel Building, Philadelphia, Pa. 
| 
ELECTRICAL ACCUMULATORS. BROWNLEE & CoO.. 
Useful and Economical for all Purposes to which Electricity | DEYTROo rT, MICE. 


is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. Cc E D A R POLE S 
Central Station and Isolated Lighting, my 
Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


Portable Electric Fans for Office, Family % 
and Sick Room. 


For Electric Purposes. 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. 








tt" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
| Electric Railways and Electric Lighting; also Manufacturers of Cross- 
| Arms and Pins. 


~ THE HOLTZER-CABOT ELECTRIC CO., 


Manufacturers and Dealers in all Kinds of 








Only Clean and Convenient Battery for Surgeons, | 


Dentists and Professional Men generally. | >} ELECTRICAL APPARATUS. }< 


Office and Warerooms: 11! ARCH STREET, BOSTON. 





Manufactured Exclusively under the Patents of 


FAURE, SWAN, SELLON, GRISCOM and others. 


COMPLETE ELECTRIC LIGHT » POWER PLANTS. 


THE ACCUMULATOR COMPANY, 


44 BROADWAY, NEW YORK. 
PHILADELPHIA AGENCY: 
ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 
CHICAGO AGENCY: 239 La Salle St. SAN FRANCISCO AGENCY: 220 Sutter St. 
| 
BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, I!!! Arch St. OUR SPECIALTY: , 
Standard and Pony 
PROVIDENCE AGENCY; SWARTS & GANNETT, Swarts Building, | Standard and Pony Magneto Bells. Extension Bells, 


Factory: BROOKLINE, MASS. 


Special Agencies: Clower & Harris, 
Dallas, Tex.; Paul Seiler’s Electric Works, 
San Franc'sco, Cal. Where a full line of our 
goods is carried in stock. 








Enclose Business 
Card and Send 
for Illustrated 

Catalogue. 
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AND 


EVERYTHING UP T0 Z 


ELECTRICAL SUPPLIES 


WILL BE FOUND AT 


Alexander, Barney & Chapin, 


No. 20 CORTLANDT STREET, 
New York. 


OCTOBER 6Gth, 1890. TELEPHONE: 1139 CORTLANDT. 


SOUTH LAKEWOOD PARK 


ELECTRIC CITY. 

















HENRY AVENUE. 
WATT AVENUE. 
PLANTE AVENUE. 
GRAMME AVENUE. 


: 


5 ui 
22 
’ = i) The following is an answer to the hundreds of letters received in our office last week inquiring about South 
ui gi YW < 2 Lakewood Park. 
= = | 2 rr) < South Lakewood Park, called the Electric City, is situated on the Southern Railroad of New Jersey, between 
ww = w ha - New York and Philadelphia. It adjoins the celebrated town of Lakewood, being only 24 miles in direct line from 
< > . <2 the great Winter resort. The climate in this section of the country has no equal in the world as a distributor of 
< e health and vital energy and may justly be called the Florida of the North. 

& > = Oo South Lakewood Park is 40 feet higher than Lakewood and right in the midst of the great Pine Belt of New 
- - y. Oo z Jersey. This health-giving region is not very extended, covering not more perhaps than 10 miles of railroad, four 
3S <q Zz & FE miles of which belong to this company, narrowing the field for Winter resorts to a very limited scope. Of Summer 
re) < 3 Zz wW resorts we can count hundreds near at hand. but how many real Winter resorts have we within our reach ? 
saa Lakewood is the only one, and there is more than sufficient room for South Lakewood Park. 


Picture to yourself a multitude of small symmetrical parks separated by broad avenues and the whole sur- 
rounded by magnificent pine trees, in the midst of which the loveliest drives, serpent-like, unroll themselves to the 
delighted view of the tourist, and you will have South Lakewood Park. Each plot of ground will make a park in 
miniature that can be trimmed and embellished according to the taste of the purchaser. 

Five years ago we could buy a lot in Lakewood for $200, but during the past few months lots have brought 
as high as $7,000. So much for climate. 

You can secure a lot in South Lakewood Park for $200. The: company, however, reserves the right to raise 
the above price without notice. In ordering lots, you will please give the name of the avenues in which you desire 
to locate. Address, 


Dr. DE LEERY, Manager, 
5 and 7 DEY STREET, NEW YORK. 


SOUTH LAKEWOOD PARK: 


EDISON AVENUE. 
THOMSON AVENUE. 
OHM AVENUE. 


Names of the Avenues which are now being laid out in 
IBRUSH AVENUE. 
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AMERICAN AND FOREIGN BOOKS 


ON ELEGTRIGITY = 


Electricity, Magnetism, Etc., Etc. 





APPLIGATIONS. 


Telegraphy and Telephony. 


ITS 


| Abernethy. Commercial and Railway Telegraphy. J’ 'ustrated, cloth........0++. 


w 











00 
Adams. TWesey Om WiswIMNy.....o... cr sissccccoccsscccccccesssesccescesescovsse $400 & 
; i : eechey. Electro-Telegraphy. Cloth, 36 illustrations. ..............sseeeesses - 40 
~—. : Elements of Magnetism and Electricity. Cloth, 288 pages, 161 illustra 75 Clarke & Babine, Electrical Tables eat Forasuis. Clu-h. ‘OER ORR pases 4 60 
sedge esse seeeseensensets ceeeesenreeeee neeeeeeeareseeeeseseee lenses | Culley. Hand-Book of Practical Telegraphy. Cloth, Se aan 
Anderson. Lightning Conductors, Cloth...........++sseseeeeeereeeseeeeeeeees 6 50 | Davi 7 fs Rec. Hand-Book of Electsicel Diegrame and Connections................ 2 00 
Poona Ser oper <oclusiehcameuine We wae. 1 50 Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth............- 6 00 
vrT80 ill ar ns cepaar aa si é- pages, Fahie. History of Telegraphy to 1837. Cloth, 529 pages............... sveeeeese 8 00 
anne Ma rie Sian a ea hel cae cea ate ita 400 | Field. - History of Atlantic Telegraph. .........+-2+++0eeeeseeeeees ee 1 25 
Barnard. First Steps in Electricliy...........cc.cccseccscsssseccccsce sesssse 15 | QlOb] Telegraph Code, 90... 05 -sr-nacosnnnessucsss seria: srreserensersrs 30 
NN, ER dicei nner eitsinnssccncene tpn ccevevuersseseswossees 2 00 raped See, Fagr-pelagrns tc-~ ame, ¥- - P ; 
Brennan. A Popular Exposition of Electricity. 191 pages 75 | Hoskiaer. A Guide for the Electric Testing of elegraph Cables. Cloth......... 1 50 
Sukecley.  Aleoendhes Currents of Electricity. Cloth... .......csccecceee cee, 1.50 | 00s: Historical Sketch of the Electric Telegraph. ...........-++.+- eliasdents 2 00 
Bottone. TheDynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 Lardners. Electric Telegraph Popularized...............-.-+. Taye aye Sted eal 1 50 
Cavendish. Electrical Researches. Cloth............. ..ceseceee ceeeeeeee vee 5 090 | Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 2 50 
Cook. Magnetism and Electricity. Cloth, 48 illustrations........... -++++++.+: 40 ee * —- of wae Se onan —. am, oe es 1 00 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams...... ..... 150 | Maver & Davis. The Quadruplex. Cloth, 126 pages...........++..+ssseceeeeee 1 50 
Davis. Manual of Magnetism, Galvanism, etc. .............ecceeereescceecnsees 300 | Mullaly. Laying of the Cable 4 00 
Deschanel. Electricity and Magnetism. Cloth..............seeeeeeeeeeeeeeeees 1 50 y; ying ia ASL arti OP AR Sel a * eae amet ana Als Salatg 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages...............00.00005 100 | Pope. The Modern Practice of the Electric Telegraph. Cloth, 79 Mustrations... “1°60 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride Pp ne Telegraph During Our Civil War. Two vols., portraits and 5 00 
GE INORG fae so So Pic endive ssvhcens, os od saies seve t.00e PEVERTL CCRC CES 3 60 ane oe ks. 7 
d : +43 aoe OR ee rere 1 50 
Du Moncel.__ Electro-Magnets. Boards, 50c.; English Edition......-+++++-+ee+e. ‘2 | Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols.. 5 00 
Dunman. Short Text Book of Electricity and Magnetism.............+.se0+eee 40 Sabine. Hist at Pencmees of the Mhecttic'Telaamnh. Cleth, 194 Giusteations 1 25 
Dyer. Induction Coils ; How Made and How Used. Boards.........+++.+++++++ 50 | gancr, Telegneh re hotee ; orp i aso ee a 
ee Sk Sena Gans ale ag as Be alata a ees ma : - Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. § 00 
Faraday. Experimental Researches in Electricity. "8 vols., cloth. . seabat % pain 20 00 Telepvaphic Tete f Telegraphy. 81 illustrations, pepe sisi enn eae “<siaiel 5 = 
Sages Ce Oe ee Say ry eer Et ; 4 Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
gem sd ta agg ete PO ee foe on es oe a Se ee PT ae ee ee ee ee a eee 50 
Fleming’s. Short Lectures to Electrical Artisans..............ccccceecseeecee os 1 50 sre ’ 4 : : 
Francis. Electrical Bxperiments................-.scccccscccccccecece. cocccctec Se) foe ee ee ee no = 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations. ..............+. SOD | so eens” Wee tine tee Meahene and Ges Wide eS ee, 
Gordon. A ar sega a on ge pray | and Magnetism. 2 vols., cloth....... 10 00 ‘can dial a oe _— “ 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 : OEE SR ete TARE eyed G a ee ae ee oe er ne 
Gordon. Four Lectures on Static Electric Induction. Cloth................ ere 80 ——— Sa ny ee - be a vay ith st tall ; . 
tae, “EOE NE NEE Sone cccrcidccuersigericnes cesnenmeedee 1 25 Thom = Phili ofc Tow — ye Tele h Pe och 3 en poe "2 ee. 
Hamilton. The Origin of Energy, Electrostatics and Magnetism..............++- [$e OS pe, ae ee Se. oe oe sa 
Heap. Electrical Appliances of the Present Day. Cloth........................ 2 00 | SPAVINGE. « 6.05:00<:0 tees ste eaeeeeeeecsteseereeeeessereteecesscscrse senses es 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 8 00 Electric Lighting and Transmission of Power. 
Hospitalier. The Modern Applications of Electricity. Cloth..............0++065 8 00 | Alglave & Boulard. The Electric Light. Its History, Production and Application. 
Harris. Rudimentary Electricity. Flexible, 69 illustrations. .................00. 60 458 pages....... a aN gh IE i aie i laa aiel abwia ea. SRN 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............e.e0e8- 140 | Atkinson. Elementary Principles of Electric Lighting.............-............ 1 50 
Harris. Galvanism, Animal and Voltaic Electricity. ..................eeceeeeees 60 | Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 
ae Bees | on POU SPOR. “CC GIGS. 6. ciciicsisisssiceescvseveoenes 1 25 - a Electric a ee I eet aac eecoucionm aie vinn yo 
ae. Se Se NI oo cincntctesderceeceweansiiesideceseceeeces *s 2 25 oe eee rer eer ere 1 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations..................+. 150 | Cunynghame. A Treatise be the Law of Electric Lighting. Cloth....... gions 5 00 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 80 | Day. Electric Light Arithmetic. Cloth........... ..scscccccseorcees socccece 40 
a Physical Measurements, with Appendices on Absolute Electrical - yl -s agp and — Electric se nee : = 
RI so epee Ge cae SONON, Kade Keanns sete Gage guue edness 6 00 | Du Moncel. ectric Lighting. 66 illustrations, cloth............ 2... ..eseeees 5 
— Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, a Electric Illumination. 2 come cloth. be 1 Fey | aed WoLd...« T 
IR cet cosets sighs tis aaa Sakshi aides eos ewc aka sigeuiccs ewe seeson 200 | Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 100 | Foote. Economic Value of Electric Light and Power. 191 pages....... ....... 1 00 
agg | Flashes _ NE NI es 5186 a aise resedinv niaisixaveeiev nie as 0c siéate wale e sk 1 00 | ye roa * horse ae be mag 7 — OS ee ne 4 50 
ay ee I 50.050 vil mibhwidhaw als sinels-via Moraibawinsie+ 0 s5s8.oaewe 5 00 | Grierson. Electric Lighting by Water Power... ............- Pr re 40 
Lock. Workshop Seviote. Devoted mainly to Electrical and Metallurgical sub- Hedge. Precautions to be Adopted on Introducing the Electric ‘Light............ 1 00 
“ a ee aE Akane: che insasrascadoceysetierEs Hesse 2 00 | a Central Station mye EN iis isc s siweamcabann” ioae aribiaws a aie wanes 20 
NL Se OE MONEE 5010. 5:05 o:dicaeh od eV adlawee ners cdsecuavedore sexe 5 00 | Holmes. Practical Electric Lighting. Cloth. ............cccccccccccsecccoe cos 1 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 8 00 | Higgs. Magneto and Dynamo Electric Machines. 3801 pages..................4 2 00 
Mascart & oe A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 | Sh. see A rrnne MORNIN 6 is:5:0.0.0.0.005 se ose acisv agibisitibe ors e-< mas COS. 50 
IE See EIN 6 Siiiaiennsiaa "atseoinenesaves wi, ai aac eariardi es es TO 5 I ono ecdmesicwsscadcedenenedsiesGenaSercceseomeewes 8 00 
~_ A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 | awe. Evolution of _ Electric Incandescent Lamp. ....... .....2e.ceeceseeece 1 00 
Pe aici secs Sei ps sic aawinies owie-<isin: died Rcicie aie nd Ges Uhh vise owe $8 00 | Prescott. Dynamo-Electricity. Cloth....... ..............00- spo wempseateviteels 5 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 200 | Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
DONT, THO UNININ OE MII 56 ois. 0 discos cesens veweseses beeeeesos sess 200 | Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. - 500 
SCRE. NE HUN Te ENR. 6.5 os:6.e ccccessiecnetecnsesedesoeneedtoes we 1 00 | Schilling. Present Condition of Electric Lighting ......................6 seeees 56 
ee gag A ae 9 PME sc. sisvenlandiceislsiasiudiin-n <eeide ep eeeE neared 1 25 | Thompson. ee —- SPOON, ONIN irene sssccedcusion 50 
OE, eee I oi. Cicer cbbecaoecensas sree, 20500000 00546 6 00 | Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 50 
Miller. Magnetism and Electricity. 212 pages, illustrated...........+..s+e+ee+- 250 | Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 5 00 
a " —— a ve bn B  sesk sion pai aime nese rh van + 1 po — Br se: ae ago. og per ror age oe ag nee 50 
urdock. otes on Electricity and Magnetism. Cloth, illustrations.......... urston. Stationary Steam Engines, especially as adapted to Electric Lightin 
Munro & Jamieson. Etectrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 ONE Seas oe eee ee teiicee eee” Swewsnnnemaswwwenre es s09 000. 4 . a og 00 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 250 | Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 3 00 
rg oan of ——_ Measurements........ ... Rewiecrevemetegarewawacd te 100 | Du Moncel. ng A as a pe ae _— ieee a sr oreir ov hnenees 8 00 
oad. he Student’s Text-Book of Electricity. Cloth, illustrated............ .. 400 | Kapp. Electric Transmission of Energy and its Transformation................. 8 00 
sa 90 par rg Fac te orang in Magnetism and Electricity. Cloth........ 40 ee meee a TT note rel edi ech 8 00 
SPRINSOT: “COCCRE TIO RINT OO ENGIN, 5.5.0. o.5 cect. ce bieisi00s'0. 0.006606 4,0.64:0000+ 0060's 4 00 | Walker. Practical Dynamo Building for Amateurs. ...............202. sceeseees 80 
ee Action of Lightning and Means of Defending Life and Property from its Whipple. The Electric Railway ..... Be RE |e ee en ee ne 1 00 
UOCIS. «2.020 Lee ae eae CT NRTA NED Eta eh Renee heehee hee 4 oa 3 00 Testing and Measurements. 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations... ........... 400 | Haskins. The Galvanometer and pd ig rans 1 50 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 3 00 | Kempe "= Sinedl Seale of Electric Testing. Cloth, 494 pages..... Roe Te oe as 5 00 
a Pn roo Acoustics ; or, The Phenomena of Sound. Cloth, 288 pages, 1 00 | Lockwood. Electrical Measurements and the Galvanometer. Cloth............. 1 50 
Rankine, Rules and Tables for Bogineors 2000000000000 TLIELILIEI 4.00 | Smith's. Dynamometric Measurements. «0.4.5 2c: sso ss sesasesccccseeenes 2 
Reports of the Committee on Electrical Standards. Cloth..............0e..e0005 37 TS. Se ee ee Oe ee Per oseres 
UOTE, . TMM CONN OIIIIN, 65 iciciccwecicddcccs esses eoveeseeeecesecs 50 | Electro-Metallurgy, Electrotyping, Etc., Etc. 
Salomons. The Management of Accumulators...............cseceececseeceesens 1 20 | Badt. Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 
Spang. Treatise on Lightning Protection. Cloth, illustrated................+08 5 | sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Solvers. Stied tested toe Pogues Aetdal. oe 60 | Bottoue Blectric Belle-and All About Them. Practical Ynstruction for leciri 
‘ -al Electrical Units Popularly Explained. Pe necune " | Bottone. ectric Bells an u em. 0 ectric 
ae one ee te Electricity. A book for students .........ccccccsccccces 80 | Bell Fitters. Over 100 illustrations, 190 pages... ......e..eeeseeceeeccccees ro 
SC TARIO A EMIRIRIME IONIE MINOR a 5. oice odio a'o:-2:4 sora, arbibibiord. sic. en sidenie's-cie-essivleineesiys 200 | Bottone. Electrical Instrument Making for Amateurs..............-..+eeeeeeee- 2 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- Fontaine. —_ Ss pages Beets a = eee abaadeh: haneOets 3 = 
I ral pea Mea aaa disse capt oa areca inden sides, Slo ASG» oola ns «aOR! .4. 8 eludes 1 25 | Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... .............2045 2 
Thompson. Recent Progress in Dynamo Electric Machinery..................-. 50 | Napier A Manual of Electro-Metallurgy. Cloth........ .....csccecccee-ceoes 8 00 
Trogloben ee eon —_ gama ER 8. SRR Se ee ROO Ce ee ae 5 4 —— Tlocropediees — PEND 66 deewacnesiesnsstiber isso wen =o ; ro 
. MODAL TICCERICIEY. 0 ce cccccccccccececerecccoscesscccscecesces oO rquhart. ectro DE. VMOU. 0.0 e ever ecerercrecvacerresrsrscracccacesers 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 100 | Wahl. Galvanoplastic Manipulations, Cloth....... .......6-..scesecccecceess 7 50 
baie ag byron The Mathematical Theory of Electricity and Magnetism. . Watt. re a a EE SP PER es ERE : 
‘loth, eke atter et etne daeatcn athivcd/s kG al aeathe nua batleetead eaewsiead 275 | Watt. ectro-Deposition. oth, pages, ON i es 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages......... 100 | Wilson. Stereotyping and Electrotyping. Cloth, 195 pages...................-- 2 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth...............-- 2 50 | {Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
Welch. Table of Relative Weights of Copper Conductors............ . PRET 10 | PAID, to any address in the world on receipt o1 price. Remit by Express or Post Office 
Woodward. Arithmetical Physics. Boards.................cceeecececccecceees 80 | Money Order, Postal Note, Draft or Registered Letter. Address 
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S ELECTRIC MERCHANDISE COMPANY, '< 


Opposite Pullman Building, 11 ADAMS STREET, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALL SYSTEMS. 


W. R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 





SEALINE ..18us tier LIQUID PAINT 


Used for the following Electrical 
Purposes: 


INSULATING, 
CONNECTIONS, | 

EXTERIOR CABLES, = 
CONVERTER BOXES, Se 
CUT OUT BLOCKS, 














DYNAMO BASES, 
LAMP HOODS, 


PAINTING EXTERIOR 
OF WIRES, 


=== 7 AND ALL KINDS OF IRON AND TIN WORK. 





HAS NO DISACREEABLE ODOR. 

















MANUFACTURED BY 


sons 4 S==Y! =8SEELY & TAYLOR MANUFACTURING COMPANY, 


is —— c.% —_ + se 


24 Cortlandt Street and 19 Dey Street, New York City. 


+t SAWYER-MAN# 
ince PoweR «6 | EY WV PS Aran sone. 


New Series Lramp and Socket 


FOR ARC CIRCUITS. 





























SAWYER-MAN ELEGTRIG GO. 


510-534 West 23d Street, 








SEND FOR CATALOGUE. (te | SS NEW YORK. 











viii ELECTRICAL REVIEW October_4, 1890 











INTERIOR CONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Bulidings with Insulated Tube Conduits to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET. NEW YORK. 


We have just imported direct a large THE 
STOCK OF MILLING CUTTER BLANKS . CLARK 
(Annealed), forged by ae & SONS, Limited, A RC [ : Gi 4 T | i C SYSTEM 


Best Cast Tool Steel. Is the Safest and Most Economical in the United States. 


Wanufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 
































Sizes, = - 4 inches diameter, 5-8 inches ‘thick, 
To i = 6 “6 ‘6 2 1-4 ‘6 46 . 
Varying by 1-4 inch in diameter and face. GENUINE 
oom Bo .45| PHOSPHOR-BRONZE. 
Price, 25 TS per Ib. FES TRADE MARI INGOTS, CASTINGS & MANUFACTURES 





THE GARVIN MACHINE CO. | * hePlasonon ganze i 


Laight and Canal Streets, New York. 


: 
ORICINAL MANUFACTURERS O 10S PH | 
RONZE IN THE UNITED STATES AND { . 











New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


es are the combined result of long 
perience with automatic cut-off regulation, and 
careful revision of all details. They are ee ] 
‘_ constructed for heavy and continuous — 
or high rotative speeds. hest at le Economy 
4 3 — be ee tion and Superior regulation 
: ot Antone Automatic Cat-off Eagles 18 
a Pie for drag yaa Machines a Specialty. Illustrated 
» tens data as to practical Steam 
SE fngine Constructiou and performance, free by mail. 
Address BUCKEYE ENGINE CO., Salem, Ohio. 



























SALES AGENTS: 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul! W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. Is. ROBINSON, 154 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Mina 


THE WALKER ELECTRIC CO, NEW ENGLAND BUTT Co. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, wip 


THE ONLY RELIABLE METER IN THE MARKET, TELEGRAP H, 
50 BROADWAY, ] y, TELEPHONE 


EDWIN SCOTT, President, iE | f > * nt . 
GEO. W, WALKER, Vice-brest. « Gen't Manager, NEW YORK, U.S. A. Electric Light Wire, 


LARGE SINGLE AND DOUBLE 























MANUFACTURERS OF 


BRAIDING MACHINERY 





POND ENGINEERING CoO., BRAIDERS 
ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. FOR COVERING CABLES, 
Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hicuest ErrictEncy. Single, Double and Triple 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 





ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. WINDERS, 
CHARLES R.VINCENT & CO... Horizontal and Upright 
16 CORTLANDT STREET, NEW YORK, | ate Taping Machine 
8, 


Ball High Speed Automatic Gut-off Engines | 
MANNING VERTICAL TUBULAR BOILERS, Cabling Machines 
Complete Steam Plants Furnished and Erected. F 


WILLIAMS «< POTTER, | Measuring Machines, 
15 CORTLANDT ST., NEW YORE. | — 5. : Stran ding Machines, 


Engineers # Contractors, Bte,, Ete 


CENERAL ACENTS, 





STRAIGHT LINE ENGINES > cr ase. 








> 


Tana boca ses oe 
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THE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT 1.£1GH TiN G. 

































COMPLETE OUR APPARATUS 
e Is OF THE 
flentral « $tation Highest Fficiene 
EQUIPMENTS U, 


MECHANICALLY AND 
ELECTRICALLY. 


FOR 


Light or 


We guarantee its operation 














Power he 
N 
DISTRIBUTION, 
Protect our Customers, 
COMPLETE 
We are Prepared to Undertake the 
DIRECT CURRENT wa CONSTRUCTION 
2° 2) : Im oF 
SYSTEM ee = < — = 3 4 
ma = \ aoe ~ [.lectrical Plants 
Isolated = rg ; Of Whatever Magnitude. 
Lightine. = CORRESPONDENCE SOLICITED. 












Il) 





— NATION r 


AL ELECTRIC 


Bau Claire, Wis. 

















GEO. B. SHAW, - - - ~ GEN’L MANAGER. 

BAKER, BALCH & CO., Gen’ Agts., - - - - - Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - . Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L.N.COX,Agent, - - - =- = 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt., - - Room 12, Chamber of Commerce, Cincinnati, 0. 
METCALF, REED & CO., Western Agts., - - 1517 Larimer St., Denver, Col. PITTSBURGH ELECTRIC CO., Special Agts., - - 531 Wood St., Pittsburgh, Pa. 

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., - - + + + + © «= Tower Building, No. 50 Broadway, New York City. 

NATIONAL ELECTRIC DEVELOPMENT CO., - - += = © © © 25 *# 28  » History Building, 723 Market St., San Francisco, Cal. 

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agents, - - - += = = = Winnipeg, Manitoba, 


A. IRVINE, Agent Emelie Building, St. Louis, Mo. 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains and ‘‘Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annuncrators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 





























ADDRESS : 


Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey ‘Street, Newy York. 
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IN BUYING THE BEST YOU BUY THE GHEAPEST. 


he Thomson-Houston Alternating System 


is Tae BESS. 

















it has proved its merits in actual operation, and 
Ske they have been fully substantiated by orders for SK 
additional equipment from a majority of its users. 





























IMPROVED DYNAMOS, 


Unequaled in Mechanical Design and Construction, 
Self-Regulation and Economy of Operation. 


Transformers of the Highest Efficiency. 
Superior Incandescent Lamps and Electric Meters. 
Complete Central Station Equipments. 


THOMSON-HOUSTON ELECTRIC COMPANY, 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
_ Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 15 First Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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CENTRAL - ELECTRIC - COMPANY 


116 & 118 Franklin Street, Chicago. 


CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


General Western Agents for Okonite and Candee Wires. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of sparks from arc lamps. It also keeps flies and other 
insects from getting into the globe. 



































THE PERRY WIRE PEELER. 


This handy little tool is becoming very popular with bell-hangers and incandescent wire men 


THE HOT WIRE LICHTNING ARRESTER. 


No magnet or self-induction. Furnishes absolute protection and is automatic in its action. Our price on these instruments is very low. 


ANTI-MACNETIC WATCHES. . 
We have completed arrangements with the Electricians’ Time Company, by which we are enabled to offer to electrical men a 
thoroughly first-class watch, absolutely protected from magnetic influence and at a very low price. Each watch is accompanied by a 


guarantee, stating just what it is, and in cases where desired, payments are made easy. Send for a descriptive circular, 








WH ALSO CARRY A FULI LINE OF 


K. W. PORCELAIN CUT-OUTS. STODDARD PORCELAIN CUT-OUTS. CLEVELAND SWITCHES. 
PAISTE SWITCHES. BRANCH BLOCKS, and all kinds of Electrical Supplies. 


CENTRAL ELECTRIC COMPANY, 


116 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGEN OIES: 


926 Drexel Building, Philadelphia. (11 Water Street, Pittsburgh, Pa. 





456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


GATE CITY ELECTRIC CO., 


S22 DELAWARE STREET, 
Kansas City, Mo. 





SPECIAL AGENTS 


WE HAVE A VERY LARGE STOCK OF 


Wood and Porcelain Cut-Outs, Cleveland and Paiste Switches, 


UNDERWRITERS’ WIRE, TOOLS, TAPE, INSULATORS 


AND ALL ELECTRICAL SPECIALTIES, 
And Make Shipments Promptly at Low Prices. 





TRY US! 
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DUST PROOEHF BELLS. 


STANLEY: 


Formerly HAZAZER “ 





S2 & 3A FRANESEORnT 





& HALL, 


& STANLEY. 
Fa aa 


STREET, wWEVT WORE. 





HILLS DOUBLE POLE SWITCHES 


— ON — 


Wood or Slate Bases. 








CONVERTER SWITCH. 





Opens both poles of primary cir- i 
cuit. DOUBLE POLE SWITCH. 


WARREN 5S. HILL, 


133 OLIVER STREET, BOSTON, MASS. 


THE E.8.GREELEY & CO., 


Nos. 5 & 7 Dey St., New Yerk | 
Manufacturers and Importers of and Deslers ia 


Telegraph, ' Telephone | 
Electric Light Supplies 
Cleveland Arc Light Cat Onts & Gang Switches: 





Brackets. Insulating Tapes. 


WIRCS OF ALL KINDS, 
Silk & Cotton Covered «‘lexible Conducting Gos 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Serewe 
Turn Buckles. Fta 


THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 

















No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Boiler Co.....82 Madison St.. Chicago, Il! 
Risdon iron Works.. ...... .San Francisco, Cal. 
Stearns, Roger & aes '3 Duff Block. Denver, Col. 
R. M. Huston.. ...Room 169, 45 Broadway, New York 
Jos. K. Ru g & Co.. 107 West Second St., Cincinnati, 0. 
H. E. Collins & Co.....34 Lewis Block, Pittsburgh, Pa. 
Van Zile, MacCormack & Co. Ibany, N.Y. 

4 St. Charles St., New Orleans. La. 
4as West Main Street, Louisville, Ky. 
Engiish, ‘Morse & Co.. _— Gateg Ave..Kansas City,Mo 
Seeger & Guernsey Co.. . City of Mexico, Mexico 


AGENTS. 





| Hard Drawn and Soft Bare Copper Wire. 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, | am 


Rubber, Porcelain and Glass Insulators | 


JOHN A.ROEBLINGS SONS CO. 


MANUFACTURERS OF 


Underwriters, Weather-proof, 
Qffice and Annunciator Wire. 


MACNET WIRE 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and f{ables. 








Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 





SS SEND FOR CATALOGUE AND PRICES. :- 





JOHN A. ROEBLING’S SONS GO., 


NEW YORE OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 
173 Lake Street, Chicago. - 


WORKS: - - 


8 California Street, San Francisco. 


TRENTON, N. J. 





PERFECTED 
WIOTORS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS—- 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to be 


THE MOST PERFECT MOTOR MADE. 


Estimates ang. bg Bk og for Electric 
CORRESPONDENCE INVITED. 
430-482 WEST 14TH STREET, NEW YORE. 


S. S. WHEELER, F. B, CROCKER, 


tHe CROCKER-WH ——* 








President. Vice-Pres’t. 








eure D 





NATIONAL CARBON CG 





CLEVELAND, OHTO. 


MANUFACTURERS OF 





ELEGTRIG ‘LIGHT GARBONS 


AND BATTERY MATERIAL. 





ne 














